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SCHEME OF CLASSIFICATION. 


The followinj^ is a complete list of the families into which insects are 
divided, tabulated under orders. The families in heavy type, thus 
ForfloulidaB should be familiar ; those in ordinary type, thus Campodeida', 
are of smaller importance but occur in India : those in italics, thus 
Smynthuridcp^ are not yet known to occur in India. 
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INTRODUCTION. 

The insects are tracheate, hexapodous arthropoda, with a distinct 
head bearing antennsB, with a great degree of complexity in their devel- 
opment during which a series of moults are undergone, culminating in 
the appearance of functional generative organs and wings ; in the higher 
forms, the development is sharply divided into three distinct periods, 
the last of which is marked by the inactivity of the organism as a whole 
and the complete reorganisation undergone by the tissues ; they are 
essentially air-breathing animals, living on land, but some have become 
adapted to living in fresh water. The number of jointed legs separates 
them clearly from other tracheate Arthropods, just as the metamorpho- * 
sis, the possession of wings and the form and the number of segments 
does. They are regarded as being most closely related to PeripcUus of 
all present forms of life, and undoubtedly represent a great branch of 
the tree of life whose development equals, if not excels, that of any other 
branch. In numbers, in species, in all but one form of mentality, the 
insects are the dominant form of life on the land at the present time, but 
the limitations put on them are of such a nature that their dominance 
must remain within bounds and, unless man be removed, cannot be 
actual and entire. 

Insects are of all sizes from inches ; their 

numbers are incalculable, the number of their species being put at about 
three millions ; their lives are very short, (a week,) up to as long as over 
ten years, though rarely actually exceeding more than three years, and 
being in the larger number limited to an active life of less than three 
months. On the surface otthe earth, as in fresh water, they are found 
wherever nutriment is available, even in the bodies of warm-blooded 
animals and man ; over the three-fourths of the earth’s surface covered 
by the sea they are practically non-existent, a very small number of 
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species being able to support life near, in or on the sea. Their position 
in the animal world is shown in the table 

Protozoa. 

PoRiPBRA (Sponges). 

CoBLENTERATA (Anemones, etc.). 

Ctbnophora (Jelly-fish. etc.). 

Eohinodermata (Sea-urchins and starfish). 

Vermes (Worms). 

POLYZOA. 

ARTHRoroDA.— Crustacea (Lobsters, etc.) 

Prototracheata (Peripatus). 

Myriapoda (Centipedes and millipedes). 

Insecta (Insects). 

Arachnida (spiders, mites, scorpions, etc.). 

Mollusca (Snails, etc.). 

Brachiopoda. 

Chordata. — Hemichordata. 

, Tunicata. 

Cephalochordata. 

Craniata. Cyclostomata. 

Pisces (Fish). 

Amphibia (Frogs). 

Reptilia (Snakes, etc.). 

Aves (Birds). 

Mammalia (Mammals). 

Economically, the insects are the most important group of animals 
next to the Mammals, Birds and Fishes. Their activities affect man 
daily, either from the nature and extent of their injuries to economically 
valuable plants, or to domestic animals, or to wild animals, or to stored 
produce, or from their value in yielding useful products ; or from the part 
they play in the economy of nature, in fertilising flowers, in scaveng- 
ing and cleansing the earth, in rendering waste matter available as plant 
food, in preserving the condition of the soil and in furnishing food for 
birds and Ashes. 

Instinct and Habit. — What is the life of an insect ? In what way 
can it be compared with our own or with the life, for instance, of any of 
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the animals familiar to us ? No answer can be easily given, for the 
senses, the instincts, the modes of expression of insects are so totally 
diverse from our own that there is scarcely any point of contact. In 
the case of mammals, of birds and to some extent of reptiles, we have in 
the eyes, in the features and in the movements, a clue to their feelings, 
to the emotions that sway them, to the motives that guide their actions ; 
in insects we have none, and the great index of insect feeling, the antenna, 
has no counterpart in higher animals, and conveys nothing to our un- 
informed brains. We can judge then only from the movements of in- 
sects, from their actions, and this is so extraordinarily meagre a chio that 
it is not surprising that even the greatest familiarity with the life of an 
insect inspires no feeling that one has to do with a live organism having 
feelings and passions, having motives and a will, but suggests that one 
has before one a beautiful machine, tuned to respond mechanically to 
certain outside stimuli, to answer to particular influences and to behave 
in all things as a perfect mechanical structure ; even the highest, the 
social insects and the fossorial wasps, inspire no other feelings, give one 
no sense of any relations between the individual insects but those 
mechanical ones concerned with daily life, and leave one with the 
conviction that the mentality of the higher animals is wholly absent, 
that no smallest trace of the emotions, of the will, of the thought 
processes of ourselves or other mammals, have any part in the lives 
of insects. Yet there are events in the lives of insects which, fora 
brief moment, impress us with the conviction that individuality, emotion 
and feeling may play their part; and though we see this exceedingly seldom, 
the few suggestive phenomena may be sufficient to warrant the assump- 
tion that in ways we cannot comprehend, in channels that are beyond 
our ken, the living active insect is in touch with every other living insect 
in its environment, by mental and physical processes that make no out- 
ward sign, that may proceed independently of any external sense organ 
that we can see or study and which possibly pass from mind to mind 
with no outward physical action or movement ; what occurs when bees 
swarm, when locusts swarm, when the white ants emerge from the nest, 
when a stray bee from one nest enters another and is promptly attacked 
and killed? Are these wholly due to reflex actions and mechanical 
instincts, or are they the product of an individual will and mind in each 
and everv insect ; a locust swarm may be the product of a blind impulse 
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sweeping over a host of insects just as a blind impulse ranges through 
a crowd of human beings by means which are certainly not normal or in 
daily use ; the emergence of the flying ants suggests a similar blind im- 
pulse, an unreasoned compliance with fixed instincts like the blowing up 
of a boiler when certain physical conditions are arrived at ; do the ants 
have councils and decide when the nest shall be moved to a new locality, 
or is it simply the common impulse of the community, simultaneously 
born of the same reaction to certain physical conditions ? So wide 
apart are our senses from those of insects, so divergent are our means of 
expression, and the mechanism of our bodies, that no answer can be 
given to these questions; we cannot establish any connection with the 
individuality of insects, we can get no common basis of thought, no pos- 
sible means whereby even to ‘ ‘ tame ’ ’ them or to get even so little 
response to our efforts as a tame bird will give. To us, the closest study 
of large numbers of the same species reveals no individuality, nothing 
but a mechanical sameness in a large number ; perhaps this is because 
we cannot get near enough ; to the ordinary man, sheep are sheep 
and while differing in small points are alike ; to the shepherd they are as 
• individual as human beings and have a similar mental individuality ; 1 
have never seen that this was the case with insects, and none that have 
been kept in activity, fed, cared for and most closely observed, have 
shown more than very small traces of individual mentality or even 
responded to advances. (That this is not the view every author takes 
is evident from the writings of naturalists who state that butterflies in 
particular become tame and welcome their captor’s visits ; but these 
cases are not sufficiently numerous or well authenticated to be valid.) 
It is not unreasonable to consider that, in freedom and living under 
natural surroundings, nearly every insect is solitary ; an individual insect 
appears to take no notice of any other, save such as it may prey on or 
parasitise ; it goes about its business of food-getting and the like, it 
makes no smallest sign that it is aware of the existence of any other 
insect), and so far as can be judged from its actions, is leading an abso- 
lutely and wholly solitary life ; there are exceptions, of course, but very 
few ; the social insects are apparent ^exceptions, but even there it is 
extremely doubtful how far individuals are not isolated ; they work to- 
gether it is true, but in a manner that suggests two machines under the 
aame controlling conditions, not two sentient reasoning organisms acting 
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in ajTieement due to any mental process. The same is true of termites, 
of locusts, of all the social insects which exhibit such wonderful phenomena. 
The Pyrrhocorid Iphita Umbata is gregarious and lives in colonies on the 
bark of trees; is there any communication, any individuality, any mental 
process other than a blind reaction to some outside stimulus, under which 
all alike find that a particular spot is perhaps the warmest or the best 
suited for some such reason ? There are other exceptions which are 
perhaps more valuable ; the courtship of butterflies is a beautiful thing, 
suggesting two perfectly happy beings enjoying to the full the delights 
of each other’s company and the perfect happiness of the crowning 
moment of life; there is no doubt of their being aware of each other’s 
presence, but the cold thought creeps in that it is after all a mechanical 
process, born of peculiar instincts, with nothing more ‘ ‘ living ’ ’ than 
the reaction of two parts of an engine. The dances of flies and other 
small flying insects suggests mentality, social insects thoroughly enjoy- 
ing each other’s company and the extraordinary pleasure that human 
beings find in concerted movement ; it is possible that we can compare 
insects with ourselves in this respect, but the balance of evidence is 
certainly against it ; one comes inevitably to the feeling that insects are a 
supreme expression of living matter adapted and co-ordinated to 
physical conditons, responding perfectly to mechanical stimuli, without 
mind or mental processes as we know them and as we can see them in birds 
and mammals ; they are the highest expression of life as evolved by 
natural processes, perfect machines without emotions. No thinking man 
questions the existence in higher mammals of mind-processen akin to our 
own if far lower, of some slight evidences of that higher mentality we 
call the soul, and which we hold to be the essential life, for which the 
objective life and the material body is but a case. No one would credit 
an insect with such forms of mentality, and the most sympathetic student 
of insect life has not advocated such a point of view. An insect is a 
living machine, responding to definite physical stimuli, with well- 
defined and very complex instincts, which are mechanical forms of 
mental action and take their origin in outward conditions. Were they 
possessed of higher forms of mentality, such as reason, judgment, voli- 
tion and the like, no one can say what might be the course of the world’s 
history ; a combination of the red ants ((Ecophylla smaragdina) could 
probably drive human beings out of India and render the continent 



6 


INTHODCJCTION. 


uninhabitable to any form of life inimical to them ; an organised cam- 
paign of the common black ant {Camponotus compressus) could effect a 
great deal and human methods of warfare would require to be revo- 
lutionised to deal with it. 

In practice we can consider insects as consisting of organisms whose 
actions will be definite responses to stimuli, whose movements and acti- 
vities will, under the same circumstances, be the same ; given the same 
conditions, all the individuals of a species will behave alike with only 
very minute variations which we have great difficulty in seeing. If we 
find that one of a species has a certain definite life history we are safe in 
concluding that under the same circumstances all of that species will 
have the same life history and that with a given departure from normal 
circumstances all will behave alike ; when we have worked out the life 
history and habits of one of a species, we can confidently assert that all 
will have that life history, with only small variations due to changed 
conditions ; a leaf-eating caterpillar that feeds on maize leaf in Behar, 
might quite well feed on juari leaf in Gujarat where maize is not grown, 
but it would not, for instance, become a borer in the Punjab and a pre- 
daceous caterpillar in Madras. We may, therefore, treat a species as an 
individual, and not expect to find different habits in different indivi- 
duals of the same species. At the same time we must allow for the 
variation consequent on changed conditions ; the limit of adaptation to 
changed conditions is a very variable one ; as an example, many cater- 
pillars have but a very few foodplants and cannot live on others ; a few 
have ipany, and the Gram Caterpillar (CUoridea obsoleta) feeds on the 
seeds of gram, the heads of opium poppy, the heads of bajra or sunflower 
and a variety of other plants ; in the United States it is the boll worm 
feeding on the seed of cotton and accordingly has slightly different habits ; 
in this there is a certain amount of variation in habits due to changed 
foodplants. ^Such cases are frequent, but the variety of habits lies with- 
in perfectly clear and definite limits, varying slightly from species to 
species. On the above reasoning, a species is definable not only on 
structural characters but also on its habits and mode of life ; if we look 
on a species as composed of individuals reacting mechanically to stimuh, 
with a limited play of adaptation to* changing conditions, habits and 
mode of life are as much specific characters as is structure ; if our struc- 
tural distinctions are sound, they will be in agreement with habits and 
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life history, and the one aspect is as important as the other. Our know- 
ledge of structure is far greater than our familiarity with the habits of 
insects, but the latter will increase. It is all important for the student 
to grasp clearly from the beginning that a “ species” is a distinct indivi- 
dual as much in habits, mode of life and all details of its life as in its 
colour, form, or any structural detail on which it is declared to be a 
distinct species. We are here far more concerned with the living insect 
as a living reality than with the dead shell on which its place in the 
insect world is determined and on which it is described and named ; the 
characters of the living insect, its method of flight, its walk, its feeding 
habits, its expressive antennal movements, all the details of its daily 
life are of as great value as its structure and are of far greater importance 
to us in these pages ; a realisation of this fact and an understanding of 
what a species really is, must come to every student sooner or later if he 
is to become anything more than a systematist and a classifier of insects 
on purely structural details; the individuality of a species is as much 
discernable in the field as in the museum and takes in every detail of 
the insects life. For that reason, we have considered this abstruse point 
at some length and we would emphasize the point of view given, though 
it may seem at first sight an incorrect one. Variations in habits between 
two members of a species are so small that what we find out of a single 
individual, applies to every individual of that species with due allow- 
ance for variable conditions ; a very large part of our work lies in deter- 
mining how far different conditions modify the habits of an insect and 
the limits of this variation are becoming clearly established; if, therefore, 
the habits of an insect are .observed in Peshawar, we know that the 
individuals of that species will have in the main the same habits at 
Madras, that we can predict the variations likely to be found, and that 
if we knew enough we could absolutely say how far they would differ. 

W e may touch very lightly upon one more point ; whence come the 
instincts and beautiful habits of our present-day insecte? According 
to the accepted theories of evolution, insects, like other animals, are 
descended from more primitive forms of life which existed in earlier 
geologic periods; if we imagine the primitive t3rpes of insects being 
evolved and multiplying, and supposing them to feed on the abundant 
decaying vegetable matter, we shall get" a great development of simpler 
forms scattered over large areas of land, and living in a diversity of physi- 



8 


INTKODUOTION. 


cal conditions ; remembering their less specialised and complex structure> 
we can see that the influence of altered conditions might produce great 
variations in structure, in habits, in life history ; the pressure of com- 
petition would arise, supposing there were fewer checks ; (what checks 
there may have been is doubtful but both parasitic and predaceous 
insects, as well probably as insectivorous birds arose later and these are 
now the main checks) ; some, from feeding on decaying vegetable matter, 
might come to feed on decaying animal matter, with a consequent 
change of habits, of structure, of senses, possibly of life history ; others 
might find growing plants provided an ample supply of food and their 
descendants gradually get modified to suit these circumstances ; in time 
we can imagine some becoming predaceous, the descendants perhaps 
of insects that fed on dead insects ; we can still see the stages between 
land and aquatic insects, and it requires little imagination to picture 
the necessary gradations from an insect feeding on decaying leaves by 
a riverside, to one that entered the river water and found its food 
there* Qiven a plastic structure capable of modification, granted grow- 
ing competition and a free unoccupied field, one can readily see how, 
in earlier ages, the various groups may have arisen ; with the alter- 
ing conditions of successive geologic periods, with the evolution of 
higher plants and animals, with alterations of climate and natural con- 
ditions, one can realise how the diversity of forms of insect life would 
be evolved. That this has occurred with other forms of life one can 
read ; that the steps cannot be traced so clearly in insects is due to 
the imperfection of the geological record, insects being small, soft and 
not so fitted for preservation as are bones or shells. Granting that in 
previous ages this occurred, and seeing the present dominance of insect 
life on the earth and in fresh water, it is easy to see that the competition 
might be so severe that more and more complex structures, instincts 
and habits might be evolved leading steadily away from plasticity to 
more and more fixed and unalterable types ; the more primitive and 
simple insect feeding on decaying leaves, having simple biting mouth- 
parts, laying eggs in the ground, requiring no special colouring or pro- 
tective devices disappeared ; predaceous insects require more complex 
trophi ; quick flight necessitates better wings and a more consolidated 
thorax ; protection from birds implies protective attitudes, colouring 
or form, and may require possibly the nocturnal habit, which implies 
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better sense organs ; all crystallises down to a specialised form with 
fixed instincts. So too, for instance, with parasitic insects, the new 
habits imply new structure, the petiolate body and the ovipositor are 
developed to lay the eggs, and with the necessity for fiying by day comes 
warning colouring and unpleasant taste or odorous glands, since birds 
are developed also and are taking to eating insects. Consider a Sphegid 
catching live insects, paralysing them, laying them up for its young ; 
imagine the development of such forms, the gradual acquirement of 
more and more perfect structures, and with them of more and more fixed 
instincts till we have the perfect insect, with intensely modified life 
history, with fixed and complex structure and with nearly all pkmtioity 
and power of change gone. 

This is the point 1 wish to make ; we are now at a stage in 
the earth’s history when competition has produced an amazingly 
complex number of forms of insect life, which adapted themselves to 
every condition of life but that in saltwater, which have, by the im- 
provement of more and more perfect forms, become increasingly 
complex, specialised and fixed ; variation, except in each special 
direction, makes for destruction ; from the increasing competition 
plasticity is gone, the forms are fixed and unalterable, and what may 
once have been forms of active mentality implying some choice, some 
volition, are now fixed instincts, crystallised reflex and, possibly, 
voluntary actions. It is true that all are not equally complex or special- 
ised, but I believe it to be true that almost all, simple or complex, are 
fixed, are no longer alterable except so minutely and so slowly that we 
can no longer see it. It is questionable whether there is any form vrith 
which we could people a part of the earth, say an island, that was abso- 
lutely devoid now of insect life, and in which we could see this process 
of differentiation and specialisation take place, but could we find such a 
form, could we give it the same free field and let it multiply and increase, 
we should get a aimilftr differentiation and an ultimate specialisation of 
equally fixed forms. 

The student may read this for himself at greater length in text- 
books of paleontology, geology and evolution ; he must realise it if he 
is to grasp the wieaning and origin of the forms and habits of insects ; 
and in no other group is it so marked as in insects ; when we consider 
the abundance of forms of life in the insect world, their absolutely 
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universal occurrence on land and in fresh water, the extraordinary 
variety in habits, food and ways of life, as compared with any other 
group or with all groups together, we can see that in no other class in 
the animal world is competition so keen, are instincts and habits so 
fixed, is the whole of life for each species so unalterable and delicate. 
Insects have lived, have dominated the earth, have become what 
we see them by carrying to an extreme the principle of adaptation to 
circumstances, of making the most of natural conditions ; man has 
become what he is, because he has carried to an extreme the principle of 
adapting natural conditions to himself while only adapting himself to 
them to a limited extent ; the two classes dominate the land, and when 
man cannot alter the conditions to make life permanently bearable, 
insects can adapt themselves and do. But in the process man has 
developed one form of mentality implied in the terms free-will, choice, 
volition, while insects have become perfect mechanical structures 
reacting in a definite way to natural forces and stimuli, their lives ruled 
by fixed and most perfect “ instincts.” 

It is not my intention to give the impression that instincts are 
absolutely fixed but only that they are fixed as compared with the plasti- 
city of earlier insects and as compared, say, with man. There is a 
certain latitude still, more in some groups than in others, but even in 
them not much and in the most specialised probably very little. I 
imagine that such simple forms as MachiUs are fixed in their simple 
habits as compared with a Sphegid fixed in complex habits, but to both 
there is a certain small latitude within which they can still alter. The 
instincts of a polyphagous caterpillar such as Chloridea obsoleta are pro- 
bably much less fixed and specialised than are the instincts of the 
caterpillar of Scirpophaga auriflm, for instance, and in each case possibly 
their degree of specialisation, low or high, makes for success, success 
being purely the ability to get food and lay eggs freely. Some are 
successful because they are fixed in delicate mechanical instincts, notably 
the insect-stinging wasps ; others are successful because they can adapt 
themselves still to a limited variation of circumstances, such as food, 
temperature, etc., and they are still to some extent plastic. But it is a 
very limited plasticity, little akin to the plasticity of the earlier forms 
from which our present insect life has arisen. 

CitASSiFiOATiON. — ^When insects were first studied in some detail, 
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the complexity of the increasing number of recorded species led to a 
system of grouping, say, the beetles under one title, the moths and butter- 
flies under another, and so on, the insects most obviouslyaimilar being 
put into one group chiefly as a matter of convenience. As the subject 
grew, the morphological characters of the collected insects were utilised 
to an increasing extent, and the more the number of known insects 
increased, the more minute and detailed was this classification. When 
the evolution theory was accepted, it was evident that every scrap of 
available information would be required to give data on which to make 
a natural grouping of insects ; what was the origin of insects ? from 
what had they developed ? how far had difierent insects remained 
for a long period in the same condition, and how far was the evolution 
either continuing still or had it been continuous up to the recent past ? 
These were the questions to be answered, and the answer is embodied 
in the present-day system of classification which is believed to be so far 
natural that it conforms, as far as possible, to the actual developments 
of insects during the earth’s history and does represent actual relation- 
ships. On these terms all the members of one group are more closely 
interrelated than each one is to any other insect not in that group. 

In making this classification, there are practically three main sources 
of evidence : (1) the morphology of the insect in all its stages ; (2) the 
processes of embryological and post-embryological development ; (3) 
the evidence of fossil and extinct insects. 

In the beginning, the first alone was utilised, and it is still the main 
source of information; at first superficial characters were used, then 
more detailed ones such as the structure of the trophi, finally the fuller 
evidence afforded by all parts of all stages is being utilised, though this is 
by no means near completion. The second has been utilised, but not to 
a great extent. The third has been utilised as far as it is available, but 
the geological record is scanty, and what there is, is very imperfectly 
available as yet. There is a great bulk of literature on this question, and 
it is impossible to more closely enter into the subject here. How little 
is really known can be gauged from the great changes made in the classi- 
fication of Heterocera, for instance, as weU as from the fact that ento- 
mologists have arrived at no definite conclusions which are generally 
accepted The most diverse views prevail, and there is no standard classi- 
fication that is or can be universally employed even if it be admittedly 
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not academically accurate, but sufficiently so for practical purposes. As 
knowledge grows, as groups are revised, new views are expressed, new^ 
systems adopted. This would matter little if there were, for instance, 
agreement as to one unit, say the family, if it could be decided that 
Coleoptera, for instance, are a homogeneous group of say 80 families ; 
unfortunately this is impossible at present. Actually, insects are prima- 
rily divided or have been divided into primary divisions called orders. 
Thus Coleoptera are a distinct enough order ; when we go below this, we 
should have a definite number of sub- orders, each containing a 
definite number of families ; the sub-family is the next division 
containing a number of genera. Unfortunately superfamilies, legions, 
cohorts, tribes, etc., have been used, and it is rare to find all authorities 
on an order or sub-order using the same classification. 

In this volume, we propose to follow the Fauna of India, in using 
the terms order, sub-order, family, sub-family, division, genus, species, 
but as classification is not our main object, we can largely simplify the 
system actually used in the Fauna. 

Entomologists have adopted the family as the unit of classification 
trying to group insects first into divisions which must have had a 
common ancestor ; on this basis we get nearly 300 families, each of 
which represents a fairly homogeneous assemblage, derived from one 
branch of the tree ; the difficulty is greater when we try to group these 
families to find the main limbs of our tree or to find how many 
separate limbs we should have, derived each from some lower form of 
life ; for instance, Lepidoptera area very homogeneous order, the families 
derived from one branch ; Orthoptera on the other hand are by no 
means uniform, and so far as can be seen, the order instead of coming 
from one branch may really come from three ; none the less, in the 
absence of sufficient data to find really how many branches there are, 
the order Orthoptera as here adopted is a very convenient one. Our 
nine orders are constituted then with a regard both to truth and con- 
venience and a student should think in terms of families, grouping these 
families into aggregates which we may call sub-orders and orders. 

In practice we have to utilise a conventional system that embodies 
as much truth as possible and which is reasonable for working purposes. 

Of the nine orders we adopt here, seven are generally accepted by 
entomologists, but there is great divergence of views over the Neurop^ 
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tera. With regard to this, the following tables show the terms used by 
other authors : — 


Orrlers, 

Sub-orders. 

Families. 

Smith’s 

orders. 

Woodworth’s 

orders. 


'Mallophags. 


Mallophaga.* 




( EmbiidflB.* 


1 


Pseudoneuroptera 

< Termitidm 

Isoptera 

> Corrodentia. 



( Pflocidic 

Oorrodentia.* 

1 



J Peril lae 

Plecoptera,* 


Neuroptera 

Amphibiotica . 

< Odonata 

Odonata. 

Odonata. 



( Epheneridce . 

Bphemerida ... 

Ephemeridii. 



j SialidsB 

Platyptera * 



Plfltiipennia 

< Panorpida? .. 

Mecoptera.* 




f Hemerobiidm 

Neuroptera.* 

*Neuropt(*ra. 


.Trichoptera 

Phryganeidae 

Trichoptera.* 



We believe the most logical and workable system of insect classi- 
fication to be the following : — 

1. After A. 

2. FORriOULIBAE. 

3. Blattid^. 

4. Orthoptera (5 families). 

5. Termitid.®. 
fi. Mallophaoa. 

7. PsEUDONEUROPTERA, (Embiidffi, Psocidro). 

8. Neuroptera Amphibiotica. 

9. Neuroptera Planipennia. 

10. Trichoptera. 

11. Hymenoptera, Phytophaoa. (Sessiliventres). 

12. „ Parasitica. 

13. „ Tubulipera. 

14. „ Aculeata. 

15. COLEOPTBRA. 

16. Lepidoptera. 

17. Diptbra, Orthorhapha. 

18. „ CyCLORHAPHA. 

19. Siphonaptera. 

20. Rhynchota, Hbteroptera. 
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21. Rhynohota, Homoptera. 

22. Phttophthires. 

23. Anopleura. 

24. Thysanoptera. 

It is, however, impossible to express accurately the relationship 
of insects by adopting any one sub-division of equal value throughout, 
and the student may be warned against getting to attach too much 
importance to any classification systems except as working conven- 
tions which have as much regard to truth as circtimstances will allow. 

What systems of classification we adopt is, in the present state of 
confusion, immaterial ; the Fauna covers only parts of four orders and 
we can there adopt the system in use ; beyond that we must unfortu- 
nately anticipate the “ Fauna.” The system adopted is the following ; 
it is as near to Sharp’s insects as possible, and we have contrasted it 
with the system in use in America as a guide to the student who wishes 
to refer also to American literature. We may remark that classification 
is not an end in itsdf but is the means to an end ; with so vast and com- 
plex a subject, it is imperative that we should be able to classify, to fix 
the position of an insect with regard to its fellows, simply for ease of 
working. Our main object being the observation of living insects as 
they affect man, classificaton in this case becomes necessary to enable 
us to record and collate our observations ; for this reason we aim at a 
simple system, on which we can arrange our collections, file our notes 
and, by working with one system, follow each other’s work at once with- 
out having to readjust our ideas or bother more than is necessary with 
the way our things are arranged. The insects in one collection are 
arranged exactly as they are in another ; a worker from a distance can 
take up work in Pusa without mastering a fresh system, and whether 
our classification be correct or not, it is, and must be, the standard and 
will be, we hope, with small modifications, the standard in India for 
many years. 

Number of Species. — Blanford in 1881 published a numerical 
enumeration of the known Fauna of Ifidia (J. A. S. B., p. 263). He in- 
cludes Beluchistan, Kashmir, the Himalayas, Nepal, Sikkim, Bhutan, 
Assam, British Burma, Tennasserim, Ceylon, Andamans, Nioobars, 
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which is practically the area now covered by the ‘ ‘ Fauna of British 
India.” We reproduce his figures : — 


Orthoptera 

360 (?) 

1,700 

Neuroptera 

360 

400 

Hymenoptera 

860 

3,600 

Coleoptera 

4,780 

6,000 

Lepidoptera 

4,620 

10,000 

Diptera 

600 (?) 

1,000 

Rhynchota 

650 

3,000 

Total 

12,100 

29,700 


giving also an enumeration of our own based on the available figures. 
Thus the Fauna of India and Hampson’s later papers enumerate about 

8.000 moths, there are about 1,500 butterflies, and we estimate 500 
Tineids, etc. Mr. Distant has already enumerated 2,600 Rhynchota, 
and we anticipate 400 more with 100 Coccidse. 

Nomenclature. 

Could we divide all known insects into, say, 300 families of roughly 

1.000 species each, and group these systematically, oiur nomenclature 
would be a simple matter. 

As we have explained above, the general object is to make families 
the basis of classification ; but we have in this volume to steer a middle 
course between the really accurate classification of the pure systematist, 
which changes as knowledge grows, and the practical point of view of 
those for whom we write ; we cannot keep remodelling our arrange- 
ment and nomenclature. Odonata, for instance, may be a sub-order 
composed of say seven families ; for us and for all field entomologists 
it is practically a family. 

Whenever possible, family names end in— ides, sub-family names 
in — ince, and the names of tribes or sub-divisions of families in — ini ; 
the student must, however, remember that sub-family names frequently 
end in— ides ; and tribes in — ines. It is to be regretted that no uniform 
system can be introduced, and that were we to rigidly adhere to some 
system in this volume, the student would be puzzled when reading foreign 
text-books or literature. 

Idbntimoation of Spboimens.— Insects are known by names, nomi- 
nally of Latin or Greek form, given to them by the entomologist 
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who first describes them. That is, every distinct species of insect that 
has been described or accurately figured is designated by the specific 
name assigned to it by its first describer. The problem then is, with 
living or preserved insects on one side, and the mass of descriptions or 
figures on the other, to correlate the two. 

Only working entomologists ever realise the immense labour in- 
volved in this work, except in the case of the fauna of a locality such 
as England where the insects have been studied very closely, where 
there are ample books, and reference collections. Where one has either 
a description of every species of insect of a country or a good reference 
collection, identification is a matter of so much comparison, but where as 
in India, the only handbooks contain descriptions only of part of the 
known insects, or where there are no handbooks at all, only scattered 
descriptions, and where there are no reference collections and access to 
the National Collections at the British Museum is impossible, the actual 
identification of an insect is not an easy matter and is not, as a rule, even 
possible in India. The question must remain so until there are complete 
handbooks such as the Fauna of India, which are kept up-to-date, and 
also complete reference collections of Indian insects, accurately named ; 
progress to these is being slowly made, but very slowly indeed. 

Actually if an insect belonging to one of the families described in 
the Fauna of India is sent in for identification, it is examined, referred 
to some division of its family, worked out with the generic key in the 
volume and compared with the descriptions in the volume ; if it exactly 
agrees with the description of a particular species, it is believed to be 
that species and is, if possible, compared with a specimen that has been 
identified by a specialist in that family. If it agrees with no species 
in the volume, it may be either a species described since the volume was 
prepared, or a species known from another country but not from India, 
or a new species ; to determine this requires an expert knowledge of the 
family, a complete literature of the family and a reference collection. 
On the other hand, if a beetle, for instance, is sent in, it is examined, 
referred to its family, and comp&red with any accurately named speci- 
mens of its kind which are available ; if it agrees with none of them it 
must be sent to a specialist in that family who has the literature, the 
reference collection, and, after years of work on that particular family, 
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the requisite special knowledge. If proper attention was devoted to 
entomology in England, all specimens could be sent to the National 
Collection at the British Musuem and there compared ; at present this 
is not possible, and we are largely dependent on the kindness of 
workers in Europe and the United States. 

It can be seen that the accurate identification of an insect is no easy 
matter in every case ; in many cases it means months of waiting, and 
even years, as there are no workers for a large number of groups. As 
an accurate identification is necessary before publishing matter about 
any insect, this question is one of great importance ; a large number of 
insects have been accurately identified and can be seen in the Pusa 
Collections ; every assistance will be given in identifying insects, but the 
reader must realise what it means and be prepared to do the only thing 
he can to help, namely, to always send enough good specimens to allow 
of some being sent on to Europe, if the species is one that cannot be 
named from the Pusa Collection. This matter is discussed here because 
requests are constantly received for the name of an insect of which 
perhaps one mangled specimen is sent, and surprise is expressed because 
the identification is not immediately forthcoming. (See also Indian 
Insect Pests, page 57.) 

Entomology in India. — This volume has been compiled primarily 
for the use of students of entomology in India and for those interested 
in the subject. A few words as to the present state of the subject in 
India will not be out of place. 

Entomology, as a subject, occupies the whole time of one section 
of the Agricultural Research Institute, Pusa, and in this Institute alone 
there are three Entomologists with English University qualifications, 
and a staff of trained native workers. In connection with this Institute, 
there are a limited number of entomological assistants employed by 
the Agricultural Departments of each province for purely agricultural 
work and simple teaching. Whilst the ultimate object of work at 
Pusa is mainly agricultural and directed to useful practical ends, the 
work must rest on a scientific basis, and the collection, study, and classi- 
fication of all insects of the agricultural areas of India is a necessary part 
of the activities of the staff. It is open to any worker in India to visit 
Pusa or to write there for advice or assistance, which will be freely given. 
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Out aim is to be in touch with every worker in India and to invite co- 
operation and mutual help. Elementary and advanced teaching in 
entomology is also given at Pusa and at no other place in India at the 
present time. 

For many years, the Indian Museum, Calcutta, was the centre of 
entomological work, where a special staff was devoted to this subject, 
including the economic aspect. At the present time, the economic 
work has been transferred to Pusa, and systematic entomology takes 
its place as one branch of the systematic zoology which forms the work 
of one section of the Musuem. 

Collections of insects are preserved there, are constantly added to 
and are sent to specialists to Europe, just as the Pusa collections are. 
There is a large exhibit collection open to the public and the reference 
collections, while not open to the public, are generally available to work- 
ers in entomology. 

Forest entomology is solely dealt with in the Forest Research 
Institute, Dehra Dun, by the Imperial Forest Zoologist and his staff, 
and all enquiries regarding insects injuiious to forests are referred there. 
The study of insects injurious to tea is the work of the Entomologist to 
the Indian Tea Association stationed at Hilika, Assam. 

Apart from minor and inconsiderable collections in Provincial 
Museums, the only other public collections exist at the rooms of the 
Bombay Natural History Society ; members of this society refer specimens 
to the Committee who, if the Society’s collection and library cannot 
furnish the required information, refer them to either of the above Indian 
Institutions or to Entomologists in Europe. 

Excepting private workers who own private collections, there are 
no other centres of entomological activity in this country. 

Publications dealing with entomology in its different aspects are 
iiHued as follows : The Imperial Agricultural Department issues, 
from Pusa, the “ Agricultural Journal of India,” in which are contained 
articles and notes relating solely t« those insects injurious to crops or 
to those of economic value. Other and similar work is issued in 
bulletins ; the more scientific or lengthy work is issued in memoirs and 
purely popular and useful information as leaflets. 
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The Imperial Forest Research Institute publishes information 
relative to Forest Entomology in “ Forest Records and Memoirs,” and 
some has appeared in the pages of the Indian Forester.” “ The 
Bulletins of the Tea Association ” contain the bulk of the work on insects 
injurious to tea, supplementary to the volume on Diseases and Pests 
of the Tea Plant by Watt and Mann. The Indian Museum, in 
“ Indian Museum Records ” and “ Memoirs of the Indian Museum,” 
issues articles mainly on systematic entomology but also bionomic work. 

The Journal of the Bombay Natural History Society ” is the recog- 
nised medium for most purely systematic work and for some bionomic 
work ; the papers in this Journal are of extreme value and must be 
consulted. We have referred below to the more important papers. 
The Journal of the Asiatic Society of Bengal contain also papers on 
general entomology and on systematic work. 

This exhausts the present publications dealing with the various 
aspects of this subject in India ; occasional papers on systematie 
entomology appear in the proceedings of learned Societies in England, 
Europe, the United States. A summary of these is contained in the 
Annual Report of the Board of Scientific Advice in India, as is a 
summary of all entomological work and publications in India. 

It is necessary to mention one further publication no longer in exist- 
ence. For over fifteen years, “ Indian Museum Notes ” was issued from 
the Indian Museum, Calcutta, and contained papers, notes, etc., dealing 
with economic and systematic entomology. We have made constant 
reference to it below and practically all information contained in it, 
dealing with the insects of the plains, is abstracted or refeired to here, 
or is amplified in Indian Insect Pests. The best feature of this publica- 
tion was its beautiful photogravure plates ; the originals of many of 
these aie here reproduced as text figures. Sets of this publication are 
still available at Pusa, and complete sets can be consulted in most 
official or public libraries in India. 

With the exception of the Bombay and Asiatic Societies, the above 
publications are issued by Government and copies of most of them are 
available to serious workers. All can be seen also in most public 
libraries, and the published work in entomology is generally available. 
It is impossible to refer here to other literature ; the reader will see 
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below from how many sources we have drawn the published informa- 
tion of past years and these scattered papers are often very difficult 
to see. The best entomological libraries known to me in India are that 
of the Indian Museum, Calcutta, and of the Pusa Besearch Institute. 

Of books dealing only with Indian Entomology, the Fauna of India 
is the only systematic one of real value now. It covers Aculeate Hymen- 
optera (2 vols.), a small part of Coleoptera (2 vols.), nearly the whole 
of Lepidoptera (6 vols.), Rhynchota to the end of Jassidss (4 vols.). 
Progress with this is being steadily made and the student should ascer- 
tain what volumes have since been issued. They are the standard 
guides to the systematic entomology of India, Burmah and Ceylon and 
are essential in the arrangement and identification of species. West- 
wood’s Cabinet of Oriental Entomology is with Donovan’s “ Insects of 
India,” remarkable chiefly for beautiful plates in colour of many striking 
Indian insects, mainly butterflies, moths, large beetles and Fulgorids. 
It is the only book of its kind but is of little value at the present day 
except (in the words of Westwood), ‘‘that, by finding its way to the 
table of the Indian drawing room, it may gain additional converts to 
the study of a science full of curiosity and awaken an interest in the 
objects of pursuit, thus supplying an engaging occupation to our Indian 
friends.” 

Avery short introduction to entomology is given in ‘‘Indian 
Insect Pests,’ ’ which also treats of insects injurious to agriculture. It 
is the only general book on pure entomology relating solely to India 
published recently (1906), and contains short instructions reg a r di ng 
necessary apparatus, methods, etc. We assume every reader to have 
as much general knowledge as is included in the first part of that 
volume and in the second appendix. 

Zoo-Gbooraphical Divisions.— British India is not a distinct zoo- 
geographical area, and it is necessary to define very carefully the faunal 
zone that is dealt with in this volume. Th^ ‘‘ Fauna of India” scries 
deals with the Fauna of the Indian Empire and Ceylon, i.e., Himalaya, 
Hindustan, Assam, Burmah, Ceylon, regardless of faunal zones, and we 
endeavour here to indicate the zoo-geographical status of this region. 

In the first place, we wish to make clear that a fundamental point 
is elevation starting from the plains of North India at an elevation of, 
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say, 1,000 feet and going steadily up the Himalayas to say, 10,000 feet, 
one passes from, through and into three distinct life-zones, which we 
may call tropical, subtropical and temperate ; the tropical extends 
to 2,000 feet elevation ; it is marked by one period yearly of 
intense dry heat or a limited season of moist weather ; the subtropical 
covers 2,000 feet to between 6,000 and 6,000 feet and is marked 
by a greater humidity, a more even and less intense temperature, a 
less limited period of rainfall ; the temperate extends above about 
6,000 feet. To accurately define the limits of the subtropical zone 
would require much elaborate detail ; it commences for instance at an 
elevation of about 600 feet at the foot of the Eastern Himalayas, at 
about 2,000 feet at the foot of the Western Himalayas ; in the Nilgiris 
it commences at about 2,500 feet on the Mysore plateau side but 
runs down to well under 1,000 feet on the Western Ghaut side ; a large 
part of the Deccan above 1,000 feet is tropical ; the Western Ghauts 
from 600 to 2,000 feet and over are subtropical, and in this case the dry 
tropical area (as at Poona and Nasik) is at a greater elevation than the 
moist subtropical belt. The zone is of course not definable merely on 
elevation ; it is the moister more agreeable climate produced by the abun- 
dant rainfall falling on the slopes of moderate elevation which run up 
from the level plains to the Himalayas or to the various ranges of hills ; 
it is a zone of varied vegetation, often forest or dense jungle ; it is the 
zone in which tea, coffee, rubber, and similar crops are grown, and it 
is, in India, a belt along the hills, running up the valleys, as well as 
more or less isolated patches on the hill ranges of Central India, the 
Deccan and South India. The student can get some idea of it from 
the 2,000 feet elevation line on Eliott’s meteorological atlas of India. 
The fauna of the subtropical zone is far more varied than that of the 
tropical zone or of the temperate zone and is quite distinct. 

There are some prominent features of the tropical and subtropical 
faunae which may be very briefly discussed here. We omit any discus- 
sion of the temperate fauna as, except in South India, it is certainly not 
“ Indian ” but is holarctic or Indo-Chinese. The subtropical fauna is 
far more varied than the tropical ; the number of species that can find 
food and can support existence in the extremely varied vegetation and 
moist equable climate of the former is far greater than those that can 
endure the intense dry Jieat and more limited vegetation of the latter. 
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In addition to this, which is true of nearly every family of insects, there 
are families which are confined to the subtropical region, or which im- 
mensely predominate there as compared with these families in the 
plains, and there are also families which occur far more abundantly in 
the tropical plains. The Phasmidw, SiricidWy TerUhredinidcB, Sialidce, 
PanorjndcBy Pa88alid<B, Lucanidce, Simuliidm, Aradidcs^ Phymatidce, 
SemdiE^ ZyycenidcB are practically confined to the moist foiested lower hill 
slopco ; the Rhopahcera are characteristic of the subtropical region, 
especially the NymphilidcB and PapilionidcB ; the Cicadidce, Tipulidce. 
Mycetophilida*, Locustidce, Dynastidm, Cetoniidw^ Erotylidce. Endomychidce, 
Bosiftchidw^ Scolytidce are found abundantly in the subtropical, rarely 
in the tropical areas ; ChrysomelidcBy BuprestidcB, CapsidcB, Syrphidoi 
occur in both but in immense profusion only in the former : Limacodidw 
and PhryganeidoB stand out conspicuously in the same way. On the 
other hand* the AcridiidaB, Carabidm, Dytiscidce, HydrophilidcB, Gyrinidwy 
TenehrionidcBy Myrmekonince, AacalaphincBy Scarabceidce are far more 
abundant in the plains, though occurring also in the lower hills. Allow- 
ing for the fundamental excess of species in the subtropical region owing 
to its varied flora, the other large families are more proportionately 
represented in both areas. We would suggest also that the varied sur- 
face fauna of the plains is less marked a feature of the subtropical region, 
possibly because the surface soil offers protection from heat not required 
in the hills and because the usually dense perpetual vegetation of 
the hills produces a fauna centering more round the bushes arid low 
vegetation (see below ‘‘ Where Insects Live ’’ under Forficulidoe). 

This fundamental distinction is of the very greatest importance, and 
unless it is fully realised and clearly kept in mind, any conception of the 
faunal zones must be imperfect. We sharply mark off the fauna of the 
plains of India (usually below 2,000 feet) from that of the forested 
slopes of the hills and from that of the upper hills ; and, in this 
volume, we deal only with the tropical zone except where the number 
of species occurring in India is stated when we mean British India 
exclusive of the temperate upper Himalayas. 

India is placed by Beddard (Zoogeography 1895) in the Oriental 
Region as the “ Indian ” subregion ; Ceylon is distinct as a subregion and 
is taken to include part of South India. The Himalayas, inclusive of 
Kashmir, Nepal, Sikkim, Bhutan, are not part of the Indian subregion 
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at all, being holarctic, and we take the dividing line to be at about 6,000 
feet. The extreme North-West of India is also not strictly “ Indian” 
but is holarctic. Burmah, we exclude, as being Malayan and Indo- 
Chinese, and the hills of Assam are strictly Indo-Chinese in part. “ In- 
dia ” proper then does not include these areas at all and it must be clear- 
ly borne in mind that in these pages we do not use India in the sense 
that the “ Fauna of India ” does ; the term “ British India ” is used 
throughout this volume for the political India covered by the Fauna ; 
the term “ India ” includes tropical and subtropical India, i.e., up to 
about 6,000 feet ; “ subtropical India ” denotes the moist forested 
slopes of the hills usually between 2,000 and 6,000 feet ; “ tropical 

India ” or “ the plains ” means the great stretches of India lying 
between sea-level and about 2,000 feet, usually not forested and 
extending from Tinnevelly in the South to Rawal Pindi in the North, 
from the border of Hind and Baluchistan in the West to the Assam and 
Surma valleys in the East. It is the insects of this area that are 
discussed in these pages and for one insect in this area there are at least 
five in “ subtropical India. ” 

The frontispiece illustrates the divisions of tropical India according 
to fauna so far as we are able to tentatively delimit them ; the faunal zones 
of subtropical India are not indicated. In considering this question fully, 
the factors to be considered are (1) the physical features of the country ; 

(2) the geological formation composing it ; (3) its climate ; and (4) its 
flora. The first three probably afiect insects in much the same way as 
they affect plants, and we may take the flora as the basis of our 
divisions; Sir J. D. Hooker, in his sketch of the flora of British India, 
divides the whole area into nine provinces as follows : 

(1) Eastern Himalayas.— Sik)dxa to Mishmi mountains in Upper 

Assam. 

(2) Western Himalayas. — Kumaun to Chitral. 

(3) Indus Ploin.— Punjab, Sind, Rajputana, west of the Araval- 

li range and the Jumna river, Cutch and Gujarat (to the 
Tapti). 

(4) Qangetic Plow.— From the Aravalli Hills and the Jumna 

river to Bengal, the Sundarbans, the plains of Assam, 
the low country of Orissa north of the Mahanadi. 
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(5) MdUbar . — ^The Western Ohants from the Tapti river to 

Cape Oomotm ; the Eonkan, Eanara, Malabar, Coehin, 
Travanoore, Laccadive Islands. This is better termed 
the West Coast. 

(6) The Deoean. — The high plateau lying between the Eastern 

and Western Ghauts, south of the Gangetic and Indus 
plains ; the Coromandel Coast on the East Coast from 
the Mahanadi to Cape Comorin is included as a sub* 
province. 

(7) Ceylon and ihe Maidive Idande. 

(8) Burmah. 

(9) The Malay Pentntula. 

With the last three, as with the first two, we have no concern here. 
If on the basis of the above divisions we omit subtropical forest hill 
areas, and we take into account the influences on the fauna of these 
neighbouring areas, we shall get divisions as follows : — 

(1) The Indus Plain. 

(2) Desert India. 

(3) Central India, West. 

(4) Gangetic Plain, West. 

(5) Gangetic Plain, East. 

(6) Sundarbans. 

(7) Central India, East. 

(8) Deccan. 

(9) West Coast. 

(10) Coromandel Coast. 

1. The Indue Plain has a fauna containing many bolarctic forms. 
The winter is cold, the hot weather is dry and intense and these two sea- 
sons are well marked. 

2. Deeert India is similar, but with a peculiar fauna and flora, 
owing to the arid conditions. 
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4. 0mgi$ieiPlaiii^ masked winter moderate eold 

imd xi^ dry kot weatiier uiit'itioiat xainy weatkn. Immigtanta from 
the ffimalsyaa fox the cold weathei. 

5. Qmgetic Plain, Eatt. — No well-marked dry hot weathei, the 
humidity higher in the cold weather and hot weather. Immigrants from 
the Himalayas and other hills for the cold weather and insect activity 
more general in the hot weather ; there is a marked Malayan element. 
(Afeatureof this area is the flooding that occurs over large stretches of 
land; the influence this exerts on the fauna may be a very marked one.) 

6. Svndarians. — Doubtfully distinct. Little alternation of 
temperature or humidity. Peculiar flora. Strong Malayan element. 

7. Central India, East. — Well-marked dry hot weather when insect 
activity is suspended, followed by a prolonged moist warm period. Fewer 
insects hibernate than in the regions North and West. 

8. Deccan. — Well-marked seasons, the dry hot weather following 
a marked cold weather, when hibernation sets in. 

9. West Coast. — The fauna is influenced by the neighbouring sub- 
tropical region of permanent forests and high humidity which produce 
a very large fauna equalled only by the lower slopes of the hills in Assam 
and the Eastern Himalayas. No hibernation in the plains below ghauts. 
Many Ceylonese forms. 

10. Coromandel Coast. — Less well marked seasons to the Deccan, 
and a smaller flora to the West Coast. A large proportion of Ceylonese 
forms. 

We may roughly indicate the separate faimal zones into which we 
would divide British India as a whole exclusive of Burmah and Ceylon: — 

1. Ind/as Plain. — Tropical. 

2. Himalaya, West. — Western Himalayas above 6,000 feet, inclu- 
ding Kashmir, Nepal and Kumaon. Holarctic. 

3. Sub-Himalaya, West. — Lower slopes of Western Himalayas 
2,000 to 6,000 feet. Subtropical forest fauna. 

4. Desert India. — Tropical. 

6. Central India, WeH. — Tropical. 
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6. Central India, West, HiUs. — Subtropical. 

7. Oangelic Plain, West. — Tropical. 

8. Qangetic Plain, East. — Tropical. 

9. Sub-Himalaya, East. — Lower slopes of Eastern Himalayas 700 
to 5,000 feet. Subtropical. 

10. Himalaya, East. — Eastern Himalayas above 5/JOO feet. 
Sikkim to Mishmi Mountains. Holarctic. 

11. Assamia. — Hills of Assam and Assam-Burmah border, in- 
clusive of Ehasi hills, above 6,000 feet. Indo-Chinese. 

12. Sub-Assamia. — Lower slopes of Assam hills, 500 to 5,000 feet. 
Subtropical with strong Malayan affinities. 

13. Sundarbans. — Tropical. 

14. Central India, East, Hills above 500 to 800 feet. Subtropical. 

15. Central India, East, Plains. — Tropical. 

16. Deccan. — Tropical. 

17. WeO, CoaH, Plains. — Tropical. 

18. Wetitem Ghauts. — Hills up to 6,000 feet. Subtropical. This 
is probably divisible into three ; (o) Surat to Londa-Goa gap ; [h) Goa 
gap to Palghat gap with the Nilgiris, Coorg, Mysore Hills ; (r) South of 
Palghat gap, including Travancore, Pulneys, etc. 

19. South India HiUs. — Hills of West Coast and South India 
above 6,000 feet. The fauna of this zone is not sufficiently known, as 
apart from the fauna below 6,000 feet, for this division to be more than a 
doubtful one. 

20. Coromandel Coast. — Tropical. 

21. Eastern Ghauts. — Subtropical. 

Classing these zones under elevation and climate we get : — 


Temperate. 

SabtropicaK 

Tropical. 

Himalaja, West 

Snb-Himalaja, West 

Indus Plain. 

Desert India. 

1 

Centra] India, West, Hills 
Snb-Himalaja, East 

Central India, West. 

East 

Gangetic Plain, West. 

Assamia 

Sub Assamia 

9$ Bast. 

Sundarbans. 


Central Indi& East, Hiils .. 

Central India, East. 


Western Ghauts 

Deccan. 

West Coast. 

South India Hills 

Eastern Ghauts 

Coromandel Coast. 
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( Holabctic.) 

Himalaya West, 

Baluchistan. 

Afghanistan. 


(Sohame of In- 
dian Beffion.) 


(Indo-Chinese ) 

Assamia. 
Himalaya, East. 
Burmah Hills. 


Indus Plain. 

Desert India. 

Central India, West. 
Gangetic Plain, West. 


West Coast. 
Western Ghauts. 
South India Hills. 
Coromandel Coast. 
Eastern Ghauts. 

Ceylon. 


Sub-Himalaya, East. 
Sub’Assamia. 


Central India, East 


Gangetic Plain, East. 
Sunciarbans. 


Burmah Plains. 
Malayia. 


(Singhalese.) 


(Malayan.) 


Food and Habitat. 


Insects live in a great diversity of ways, but it is possible to roughly 
classify these into groups ; this classification is of considerable value to 
the student in placing his insect ; for instance, a tree- boring insect will 
be a member of one of a small number of families, and it will often assist 


in placing an insect to look up the families which have a particular habit 
t.e,, it is useful to classify insects according to food and habitat, as well 
as by structure and genealogy. For this purpose we tabulate below 
the principal families that live in distinct ways, using food and habitat 
together as the basis of our classification. 


r 1. 
2 . 

3 . 

4 . 

5 . 

I.— LAND INSECTS.-! A. Herbivorous, i 6. 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 


Live in Fruits. 

„ ON Seeds. 

„ „ Flowers. 

Leaf and Stem 
Miners 

Leaf and Stem 
Suckers. 

Leaf and Stem 
Eaters. 

Gall Makers. 
Tree Borers. 
Stem Borers. 
Boot Eaters. 
Boot Borers. 
Root Suckers. 
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B. Parasitssand 
Predators. 


I.— LAND INSECTS 

—conid. 


C. Scavengers. 


fl3. Parasites, Inter- 
nal OF Vertebrates. 

14. Parasites, Exter- 
nal OF Vertebrates. 

15. Parasites, Internal 
OF Insects. 

16. Predators, Sting- 
ing. 

17. Predators, Biting 
AND Sucking. 

18. Scavengers, Animal 
Matter. 

19. Scavengers, Dead 
Wood. 

20. Scavengers, Vege- 
table Matter. 

21. Household Insects. 


II.— SALT WATER INSECTS. 

HI.— FRESH WATER INSECTS. 

IV.— MYRMECOPHILOUS INSECTS. 

1. Fruit Insects. — The Trypaidce are conspicuous, as are such 
Tortricids as the Codiin Moth {Carpocapsa) and Tineidce. Noctuids 
and Curculionids are found. In all cases it is the larvee that live thus ; 
Tenthredinida are rarely known. Some large moths (OpUderes) live 
on fruit juice. We exclude all “ Scavengers ” in decaying fruits, of 
course, referring only to fruits on plants. 

2. Seed Eating Insects. — ^Bfany insects feed habitually on seeds 
while ripening ; BruchideB, Scolytida, TortriddoB, Tineida, Pterophoridop 
(Exdattis, Sphenarches), NoctuidcB {Chhridea, Earias), Pyralid€B being 
typical examples; the Lycasnid {Viraciu>la tBocrates) is an exceptional 
case. We omit all insects living on harvested seeds, classing them as 
Scavengos or household insects. 

3. Flower Insects. — Forfiadida eat pollen, MasaridcB and 
ApidcB collect pollen. FoBBores collect pollen, or feed on nectar. Phala- 
eridoi ^srvts), NUiduUdw (larva) and adults), Mdyrida (adults), Lam- 
pyridcB (adults), MordtHlidcs (adults), CurcuUonida (adults), Melolon- 
thida (adults), Cantharida (adults) feed on pollen or flowers. Most 
moths and butterflies and many flies, especially AnAomyiidcB, Syrphida 
and BombyUidcB, feed on nectar. Tineida), Pterophorida, CeddomyiidcB, 
ThyBonoptefa, Tingida also live in flowers, as larvss or nymphs. 
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4. Leaf and Stem Miners.— The Hispids and Halticids among 
Chiynomelids, and many Tineids mine under the epidermis of green leaves 
and green stems. Exceptional Micropterygids, Buprestids (Trachys), 
and Acalyptrate Muscids are also recorded. 

6. Leaf and Stem Suckers.— The Thyaanopera, the whole of the 
Homoptera and Phytophthires, as well as most of the species of the fol- 
lowing families of Hemiptera live by sucking the sap of green parts of 
plants : — Pentatomidce, Coreidee, Berytidce, Lygaida, PyrrhocoridcB, Tingi- 
doe, CapsidoB. 

6. Leaf Eating Insects. — ^All PhasmidcB and Acridiidce, most 
LocustidcB, some OryV/idcB feed on leaves, as too do the larva) of TetUhre- 
dinidoB, Melolonthid beetles, a few exceptional Carabids and Silphids, 
Epilachnids in both stages, Cantharid beetles, Chrysomelids in both 
stages, and Curculionids (rarely in the larval, almost always in the 
imaginal stage) have the same habit. The larvae of Lepidoptera in 
most cases are purely leaf eating. 

7. Gall Insects. — In India, the known gall insects are typically 
Psyllids, Tineids, Chalcids (fig insects) and Cecidomyiids, the first pre- 
dominating. Other families recorded elsewhere are TenthredinUce 
{Nematua), Oympidm, BupreatidoB (Eihm), CureulvmidoB, ThyaanopUra, 
AphidcB and CoccidoB, 

8. Tree-Boring Insects. — The following families make tunnels in 
trees ; SirkidcB, Bupreatidee, Cerambycidee, Curculionidce, Scolytidee, 

( t Brenthidae), SeaiidcB, CoaaidcB, HepialidcB, Arbelidca. 

9. Stem Borers. — A large number of borers live in green succulent 
stems as opposed to those living in hard woody tissues. The families 
concerned are, GryUtdas {Cylindrodea), Cephidca, Tenikredinidm, Phala- 
crida, Erotylidoa, Bupreatidee, MordelUdca, CurcuUonida, Scolytida, 
(CaatniidcB), Noctuidca, PyralidcB, Cmdomyiidee, Chloropidee, Agromyzida, 
Geomyzidca, Ortodidca. 

10. Boot Eating Insects.— Very little is known of the lives 
of underground insects, but the following groups contain species that 
feed on plant roots in the soil. 

Melolonthid larvae. 

Elaterid „ 
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Carculionid larvae. 

Pyralid „ (Crambida, etc.). 

Noctuid „ (rarely). 

Gryllid nymphs and adults. 

Tipulid larvae. 

A few of the StlphidcB {Anisotomidea), DascittidcB and BUnonidw 
{Dilophu), have apparently the same habit. 

11. Root Borers. — The Hepialids are conspicucus as root borers ; 
the SagridcB are said to have this habit as have some Eumolpida (Scelo- 
donta) and GaUrudda {Diabrdica, probably Avdacophora ) ; some Pyralida 
have it, e.g., SchcendbiincB ; exceptional BupreatidcB {Sphenoptera) and 
CurculionidcB {Cylaa) are also known. 

12 Root Socking Insects. — Just as there are insects which suck 
plant tissues above ground, so others do below ground, but we know little 
of them. Probably a considerable number of species in the following 
families are concerned : Pentaiomida, Lygoaidce, CicadidcB, Fulgoridce, 
AphidcB, CoecidcB. In most cases it is probably the immature stages 
that have this habit. The best known example is the Phylloxera of the 
vine. 

1.3. Internal Parasites of Vertebrates. — The Oeatrida are the 
important group in which this habit is universal ; the Muscids that cause 
Myiasis may perhaps be included. We omit the many recorded cases of 
insects bred in the human alimentary canal as being exceptional. 

14. External Parasites of Vertebrates. — So much is written 
of these we need only tabulate the families ; HemimeridcB (on rats), Mai- 
lophaga, PlatypaylUda (on beavers), Hippohoacidw, StreblidcB, Nycteri- 
biidce, Aphanijdera, Pdydenida, Cimicidce, Anoplura. We omit the 
non-parasitic biting flies. 

15. Parasites of Insects. — The Paraaitica among the Petiolate 
Hymraoptera, the Chryaididee, the parasitic Apidce, and the TachinidcB 
are the conunon parasitic insects. Other groups are the Mantiapidea 
(on spiders eggs), the MordeMda (EmrAenadia, etc.) (the Clerides), the Can- 
^aridfeand Stylopidea. Of Diptera, little is known, but we may mention 
Nemeatrinidca, BamhylUdoe, PipuncuUdce, Cyrtidca, Conopida, Antkomyi- 
ida, Taehittida, Sarcophagida, Muacidce, BrarMdm (external). 
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16, Predators, Stinging. — A peculiar class are those insects 
which sting insects to paralyse them and lay them up for their young ; 
they include only Eumenidae, Pompilida, Sphegidce, ScoUidce. 

17. Predators, Biting and Socking.— It is impossible to indicate 
with any accuracy the families containing predaceous insects ; probably 
a very large number of insects living in soil and under bark are predaceous, 
notably beetles and smaller bugs. We tabulate a number of families 
with remarks. 


ForficulidcB ; ? 

MantidcB ; ail. 

Locuatida ; some. 

OryUidce ; some, e.g., Schizodadylua. 
Odonata ; larvee and imagines. 
Raphidiidea ; imagines. 

Panorpidea ; imagines. 
Myrmeleonides ; larvae all ; ima- 
gines ? 

diacatl^ipkzd^a ,* ,, ,, ,, 

Mantiapides ; some. 

Hemerobiidea ; larvae. 

Ohryaopidea ; larvae ? imagines. 
Ccmiopterygidea ; larvae. 

EutnenidcB ; the wasps eat insects. 

Vaapiid^ , ,, ,, ., ,, 

CicindelidoB ; all. 

CarabidcB ; practically all. 
SilphidoB ? 

StaphylinidcB ; probably all. 
Hiateridce ; some, under bark. 
Trogoaitidoa ; some. 

CoJafdiidcB ; some. 

Oucujidw. „ 

CocdnelUdcB ; nearly all. 
MdlacodermidcB ; larva* all ; ima- 
gines ? 

Cletidos / all. 


AfUhrihidce ; some. 

Brenthidce ; imagines, larvae ? 
Lycaenidca. (Spalgia). 

Noctuida ) A few species feed 
PhycitinoB ; j on Coccids. 

Tineidaa. (Hypatima). 

Some Culicid larvae. 
Blepharocerida ? 

Therevida ; fly and larvae. 
Muacida (Ochromyia). 

Some Anthomyiids & Ephydrids. 
Some Scatomyzids. 

LeptidcB ; larva* and flies. 
TabanidcB ; ,, 

Aa%t%dxB f all. 

Empidce. 


PhoridcB ; larvae. 


SyrphidcB ; 


ff 

9 


PentaiomidcB ; some. 


LygoBidcB ? many. 
Aradidce ? 


HenicocephalidcB, 

RedumdcB, 


PhymatidcB. 


SdldidcB. 
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18. Scavengers of Animal Matter. — There is a very large class 
of insects that live upon refuse animal or vegetable matter as apart from 
those feeding on live plant tissue or on the blood or tissues of animal 
life. Of this class, a portion feed in dung, corpses, etc. The family 
Scaraboeida are a notable example of the dung feeders, the SarcophagidcB 
notable as breeding in corpses, the Formidda notable as carrying off 
dead insects. Other families are Blattidcs, SUphidoi, StaphyUnidfs, Hist’ 
eridcB,Nilidvlida{^ ) Clerida, MycetophUidce, Rhyphidcs, seveial Musdda 
AadyptratoB {Bofiorida, Sepsidos) and many Calyptratce, ( f ) Phorida. 


19. Scavengers of Wood. — The insects that feed in dry or de- 
caying wood are a distinct class, but it is difficult in some cases to distin- 
guish them from the insects that prey on them. The following nine fami- 
lies are well known : Termitidce, Bostrichida, Ptinidce (Anobiides), 
Lymexylonidcs, Oedemeridos, Cerambycidce, AnthrUndcB, Scolytides. Occa- 
sional Tenebrionids and Tineids may be added. 

20. Scavengers of Vegetable Matter. — This is perhaps our 
largest individual class since we have not the data on which to break 
it up into such groups as in the case of Herbivores. It is of extreme im- 
portance in the daily routine of agricultural entomology to be able to 
distinguish the harmless insect eating dry dead leaves from the injurious 
one eating living parts of the plant. We can here only enumerate 
the more important families or those in which the habit is known, with 
the remark that fungi are included as food of this class as well as decay- 
ing leaves, fruits, blossoms and other soft parts of plants. 


Aptera. 

BlaUidcs. 

EmbUdtB. 

PsoeidcB (? feeding on living fungi). 
PasstdidcB (larves). 
lAUsanidcs (larvss). 

MekiUmthidcs (larvae). 

ScaphidiiidcB (fungi). 

Htsteridcs 7 
NUidulidcs. 

Trogositida {PeUides on fungi). 
Catydiides. 


CryptophagidcB. 

Erotylida (7 fungi). 
Endomychida (7 fungi). 
Mycetcsidcs (fungi). 

Latridiidcs (fungi). 

Byrrhida (plant sap). 

CioidcB (fungi). 

SphindidcB (fungi). 

DasdUida {Eucinetus on fungi). 
ElateridcB (7 larvae). 

NUiomdcs (fungi). 
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AnthicidcB. 

CalandrincB. 
Myce^philidcB (fungi). 
ChironomidcB, 
PsychodidcB. 

TipulidcB. 

Bibionidw, 

RhyphidcB, 


Lonchopteridm, 

SyrphidcB. 

PhoridcB (larvnp). 
TrypetidcB, 
SapromyzidcB. 
AnthomyidcB (larva*). 
Thysanoptera ? 
Aradidcp (? fungi). 


21. Household Insects. — ^We cannot separate this class of insect 
clearly from the last or from some others logically, because our household 
insects are simply originally free-living ones that have found a living in 
man’s dwellings. Nor can we make a separate division of them on the 
same scale as the Myrmecophilous insects, as we should perhaps logically 
do. The student will find further information under the heading 
Cosmopolitan insects below. The families concerned are : — 


Thysanura, 

BlattidcB, 

Oryllidw, 

PsocidcB. 

TermitidcB. 

(Nemopterides) 

Formicidce, 

SilphidcD. 

Trogositidce, 


CucujidcB, 

Nitidulidw. 

PtinidcB, 

Bostricfiidce. 

Bruchidce, 

CerambycidcB. 

PyralidcB (GalleriincB, Phycitince). 
TineidcB. 


We have excluded external parasites of mammals, though they may 
rightly be included here, since they are classed as above. 

II. Marine Insects.— Very few insects live in, on, or within reach 
of salt water, probably on account of the difficulties of respiration due 
to the deposition of salts on evaporation of the water. 

AnuridOf among Apietdi JEpophilus among Coleopieta^ Canipontia 
among Chironomidce, Eristalis and some allies among SyrphidcB live in sea 
water, Halobata, a genus of Hydrometridce lives on the sea. Some 
ForficulidcBf CarabidcB, Cicindelidoi, StaphyhnidcBf and Muscidce live in 
sea-weed on the beach. 


HI. Freshwater Insects. — The student will find fuller informa- 
tion under the heading Aquatic insects after the family Odonata below. 
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W e give here simply a bald list of families, but we make no attempt to 
class them into Herbivores, Parasites, Predators, and Scavengers as 


could well be done : — 

Colkmbola. 

(PyralidoB). 

(Blattidce), 

CulicidcB, 

EphetneridcB, 

Ckironomidw. 

Odonata, 

PsychodidcB, 

PerlidcB, 

Dixidce, 

SialidcB 

TipuUdce, 

{HemerobiidcB). 

lilepharoceridcB. 

Tri chapter a. 

SimuUidcB. 

(ChakidcB). 

StratiomyidcB. 

Amphizoidce, 

' TahanidcB. 

PelohiidcB, 

(SyrphdcB), 

HalipJidfp, 

] ( J calyptrate Muscids ) . 

Dytiaeidcp. 

HydrometridcB, 

GyrinidcB. 

' PeloyonidcB, 

HydrophilidcB, 

NepidcB, 

Heteroceridw, 

NaueoridcB, 

ParnidcB. 

BelostomidcB, 

Dascillidce, 

Notonectidce, 

ChrysomeMdce, 

CorixidcB, 

(CurcvUonidcp), 

{Aphides), 

(Eupterotidce), ' 

IV. Myrmecophilous.- 

—The student will find fuller information 

regarding Myrmecophilous insects under Paussidw. The more import- 

ant families of which species 

are found in ant’s and termite’s nests 

are : — 

OryUidcB. 

HisteridcB. 

MehlorUhidcB. 

ThorictidcB. 

PaussidcB. 

Cosayphodidw. 

8ilphid(B, 

j Syrphida, 

Onottida. 

\ PsyUida. 

PaelaphidcB. 

ApMdcB. 

Staphylinida. 

1 OoooidtB, 
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Insects and Man. — ^With the exception of domestic animals there 
is no single group of animal life which enters more into the daily life of 
man than insects. They live on us and around us ; in our food, our 
clothes, our furniture, our houses ; we eat them or their products, we 
collect them and even sew them on our clothing. All people eat 
honey, use bees-wax, clothe themselves in silk, and there is no one who 
has not, at one time or another, been dependent upon some member 
of the insect world. The luxury of the present age of civilised peoples 
has brought into being industries connected solely with the collection 
of the more beautiful and striking forms, which are worked up into 
wall ornaments, paper weights, etc., and form a p^rt of the art of this 
age. (Witness the advertisement m the Studio ‘‘ Artistic Cases of 
Tropical Butterflies, exquisite colours and designs, supplied to many 
Art Schools, etc.”) Man is, therefore, dependent on the insert world for 
so much, and though science may devise substitutes for the products 
derived from insects, some of them at least will never replace the 
genuine thing. No artificial honey will ever compare with the honey 
gathered by bees from thousands of flowers, fragrant of thyme or 
heather or logwood, though in this commercial age, chemically-prepared 
substitutes, composed of glucose and coal tar flavourings, are sold and 
accepted as genuine ; no substitute for bees-wax has been found, nor 
for shellac. It is likely that silk, as a commercial article among 
commercial nations, will be partly replaced by artificial substitutes, 
because the greatest value of true silk — durability — is of no value to an 
advanced civilisation which does not require to be clothed but costumed. 
Lac dye has been replaced by aniline, and though cochineal still holds 
its own for food colouring to some extent, it is probable that no insect- 
made dye will continue to hold its own against aniline dyes. 

These are the useful insects ; there are many that affect man in other 
ways. Why is it that almost every dry form of food sold and dealt in 
by commerce must be placed in a sealed package ? Why are millions 
of tins used yearly in a single city ? Why do we pay at least a fourth 
again of the value of biscuits, simply because of the tin ? Very largely 
because of the ubiquitous insect, who would get in and eat them, if these 
things were not thus protected. Let any house-keeper in India think for 
a moment of her store-room and the precautions she takes. Sugar must 
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be isolsted or ants will carry it off ; flour must be in a tightly-closed tin, 
or moth, weevil or beetle gets in ; no sweet thing is safe, once opened, 
unless isolated on water, dried fruits of every kind are spoilt by beetles, 
grain is eaten by weevils ; pulse of all kinds harbours moths or beetles ; 
even tobacco and dried drugs are not exempt. Daily and hourly mankind 
is fighting the ravages of the insect world, which seeks to take from him 
his last ultimate asset, his stock of food. Think of the countless sealed 
mud grain-stores there are in India, many in every village, and all because 
of the insect life around us. 

Let us take another aspect, that of disease ; malaria, enteric, 
typhoid, yellow fever, plague, filariasis and elephantiasis, sleeping 
sickness (? kala azar, black water fever), each and every one of the.se 
means a yearly total of deaths, premature and unnecessary, caused by 
the agency of insects. Think of the enormous total of deaths from 
plague in India, since plague came into India little more than a decade 
ago ; think of the desolation caused by sleeping sickness in Africa, of the 
countless cases of malaria in the tropics, of the extraoidinar}' mortality 
from yellow fever, in old days, in the West Indies ; go to the West 
Indies and see the numerous cases of elephantiasis ; men with legs like 
trees, men suffering from fever and ague for years which finally leaves 
them possessed of an elephant’s leg or arm ; think of the death-roll 
from enteric ! And after all this we may dimly realise the important 
part the insignificant insect world around ns plays in our lives. 

This may be equalled by that part played by insects in inducing 
disease among our domestic animals. This is a ptirely artificial case 
largely brought about both by our careless transfer of stock from one 
part of the world to another and by our own reckless disregard of the 
rudiments of science and of all reasonable precautions. Think again 
of the agriculturist and his foes ; of the locusts which lay waste a 
district, of the bollworm that takes a tenth of the cotton-crop in India, 
or perhaps three-quarters of it in an occasional year ; of the mothborer 
that kills one cane-shoot in three ; of the rice hispa that causes famine 
or tile rice grasshopper that destroys the paddy over a whole division ; 
think of the trials of new and promising crops abandoned in the past, 
because insects ruined every plant on a small plot, Why does not 
tree cotton grow successfully in India, or improved American maize ; 
why has no fruit industry been established in places where £cuit 
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grows ; why is shade-grown tobacco not a success, or the cultivation 
of sunflower or ground-nuts in North India? What takes toll of 
every crop grown in this country to a greater or lesser extent ? Insects 
in every case insects ; and insects are a factor to be taken into account 
in agriculture all the world over. 

Think of one’s daily life ! There are cockroaches that smell, fish 
insects that eat our papers, ants that carry off our sugar, “ gundies ” 
and other smelly things that flavour our food when they fall in, wasps 
and hornets that sting, mosquitoes that bite and annoy, to say nothing 
of sand-flies, that no mosquito net keeps out, and the bug and flea which 
continually pester us, the mud wasps that build nests in our books 
and close our locks ; furniture beetles that wear out our chairs, the 
cheroot beetles that spoil our cigars, the book beetle that tunnels in our 
books, the moth that destroys our clothes. Daily and hourly we 
come in direct contact with insect life. Read the doleful comments of 
the Calcutta resident in August, asking why science cannot check the 
insects that come to his lamp during dinner and make his life a burden ; 
or the sad tale of the District Officer who had to vacate his bungalow 
because the wasps wanted it and had been accustomed to have it ; or 
again the tale of the telegraph stores which were hurriedly wanted in 
large quantities, but could not be touched because hornets had built 
nests among them and actively resented any interference ; or that of the 
greatcoats ready to be distributed to the army, each being found with 
neat little holes eaten out by beetles. Impartial judgment and a 
dispassionate consideration of facts will show that insects have fully 
exploited man, and, that though man may think that he is dominant, 
he really is not, and that not the least among his functions is that of 
providing food and occupation for insects. 

It has been the custom of authors of all periods to refer all insects 
in some way to man’s well-being and economy. Every insect was, 
to them, created with some definite object from man’s point of view ; 
and one has only to accompany a party of visitors round a collection, 
even in this twentieth century, to find this view still expressed, “ What 
is the use of this ? ” “ Why was that created ? ” Man may or may not 
be the central being of this earth, but to attempt to refer the activities 
of all insects in some way to his welfare is, at least, a problem that none 
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would attempt. An American author says : fleas are good for a dog, 
because they keep him from brooding over being a dog,” and explana- 
tions of this kind are possible where our domestic insects are concerned. 
But, were insects given to that kind of mentality and speculation (as 
they may be), it would be interesting to get their views on man and his 
place in their nature. Assuredly it would not agree with ours ; equally 
it may be, that, from any standpoint, whether material, mental, moral or 
spiritual, man is on no higher a level than insects ; and it might be better 
to classify our activities as they affected insects than to refer each insect 
to its “ use ” to us. 


A rough classification of the ways in which insects affect man may 
be attempted, chiefly with a view to securing clearness of idea : — 

1. Cause damage to growing plants directly. 

2. „ „ „ „ „ indirectly. 


.3. „ „ „ stored products. 

4. „ „ „ domestic animals directly. 

5. „ „ „ „ „ indirectly. 

6. Personally distasteful. 

7. Transmit disease to man. 

8. Assist agriculture directiy. 

9. „ indirectly. 

10. Yield useful products. 


It is needless to dilate upon the first cla&s ; all the insects that feed 
upon, or live in growing plants that are useful to man, are included. Of 
the second, we would say that very little is known, but that there may be 
a very large class whose quite unimportant attacks on plants open the 
way to the entry of fungoid or bacterial diseases, which may then be- 
come of great importance. There is a great difference between the small 
damage caused by the cane-borer direct and that of the fungus it brings 
or lets in ; and the broader aspects of this question are as yet but little 
jknown. The insects injurious to stored products, to grain, flour, dry 
food-products of all kinds, to timber, furniture, books, paper, fabrics, 
to every kind of human merchandise, made of material of animal or vege 
table origin, these are only too painfully familiar to us all, and, in the 
genial warmth and moistness of the Indian climate, they find conditions 
admirably suited to their plentiful increase. Insects that directly injure 
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domestic animals include lice, ticks, fleas, horse-flies, bots, warbles and 
other parasites of cattle, horses, sheep, dogs, etc. Under the head of 
indirect injury is the transmission of disease, of which flies and pro- 
bably lice, fleas and horse-flies may be especially important. 

Of those personally distasteful, it is hard to speak. The mosquito 
that bites and sings, the cockroach that flies around before rain, the eye- 
fly that thinks its proper sphere is man’s visual organ, the crawling cater- 
pillar that falls from on high, each (and many more) is distasteful in 
some degree to dift’erent individuals. The dweller in Bengal is harried 
by hordes of perfectly amiable and delightful insects which join him 
when the lamps are lit. As I write, they swarm around me, in great 
variety, in pleasing profusion, adding, by their mere number and senseless 
gyrations, to the irritation caused by climate, weariness, liver, etc. Tn 
some places “ gundies ” (Cydnince) are pre-eminent, in other place^j 
green fly {Jaasids ) ; the geranium (Cydmis) is familiar to some, while 
our curse here is varied but largely composed of beetles (Scaritids chiefly). 
Whatever they are, their profusion, their ubiquitousness, their buzzings 
and their singed or oily corpses cause an annoyance only to be appreciated 
by experience, and which forms not the least of the ills we bear. 

Elsewhere the reader will find an account of the insects transmitting 
human disease, the go-betweens, which add so enormously to the death- 
roll, which cripple so many lives and which constitute the first and 
greatest menace to human life in tropical countries. 

So far all is ill and were we to consider this only, then insects would 
have but a sinister significance. There is another 'side and still taking 
our anthropocentric view, we may consider the classes of insects on which 
man’s welfare depends. A very large class of insects promote tillage, 
by burrowing and excavating in the soil ; they sweeten the soil and ren- 
der the growth of plants possible. This is especially the case in trojucal 
India, where worms are not so abundant ; it is impossible bring accurate 
j)roof of this, but it is easy to observe the countless borings of ijisects 
in undisturbed soil, especially under trees and where' theie has been no 
cultivation. In addition to this, insects do much directly to enrich 
the soil by carrying down dung, by burying carcasses, by causing the de- 
cay of fallen vegetable matter. It requires but litth' observation and 
thought to see how large a part insects play in this, and how greatly they 
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assist in keeping the earth sweet and wholesome, and in rapidly restoring 
to the soil available food ; with the bacteria, the fungi and similar organ- 
isms, they play a great part in the constant cycle of matter through the 
soil to some form of life and back to the soil again. In these ways insects 
assist agriculture directly. Another great function they exercise is in 
pollination ; a large proportion of plants are dependent upon insects 
for their fertilisation and we largely owe the beauty of many flower forms 
of the plant world to the need the plant has of attracting the insect and of 
inducing it to carry the pollen. The significance of insects in this respect 
requires no proof ; one can observe it both in the plants themselves and 
in their numerous insect visitors. 

Indirectly insects are also a benefit as they check themselves and also 
help to keep down the undue prominence of weeds and particular forms 
of plant life. It is perhaps a paradox to ascribe as a virtue to insects 
the fact that they check themselves, because, if they did not exist, no 
check would be needed ; still it is a sober fact that parasitic insects are 
an important part of the insect world, and if they were absent for a few 
weeks, India would starve. Finally, there are the useful insects. These 
are connected with ; — (a) silk, (ft) lac, (c) wax, (d) dyes, (e) medicine, 
(/) food for man, (g) food for domestic animals, {h) ornament. 

Those that yield silk are perhaps pre-eminent at present since im 
portant industries are dependent upon the silk excreted by the pupating 
cat»pillai of one of four moths. The value of the exported silk in 
1906-7 was 204 lakhs, but much more was produced and used in the 
country itself. 

Lac is a large industry, one of the big staples of India, and, since its 
use is yearly growing and the source of supply is limited, it is an industry 
that brings increasing wealth to this country. The export in 1904-6 
was valued at Rs. 3,47,00,000 and, besides that, a large amount was used 
in India. 

Wax is still an article of export, fetching a high price and we may 
«ee established in the future a large industry in the domesticated bee, 
for the production of both wax and honey. The yearly export for the 
last twenty years has fluctuated between 3,000 cwt. and 7,000 cwt. ; 
the value being between and 7 lakhs. 

The importance of insects as dye producers is gone. Even lac is of 
no value except on a small scale. Medicine is still dependent upon insects 
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for Cantharidine, and these beetles may become a source of profit instead 
of a source of loss. As food, the bodies of insects are valuable to all but 
the most civilised nations ; while a not unimportant branch of trade is 
the collection of immature FormicidcB (‘^ Ant’s Eggs ”) for feeding tame 
game birds and the capture of flies and other small insects as food for 
cage birds and the like is carried out on a large scale. 

Finally, insects are enrolled, with every other description of natural 
product, in the list of materials used by woman in her personal adornment. 
This is not as insignificant as it may appear and, though few insects can 
be used directly (e,g., Buprestids) many provide models for both art and 
millinery. 




Fig, 1--CAMX»UUKA hTAFUYLlNUb X 12. 

{From Lubbock), 
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Wingless insects, the mouthparts mandibuiate. Antennae and legs simple, 
the integument soft, clothed in scales or hairs, the segments 
undifferentiated and little co-adapted. There is no meta- 
morphosis, the development being gradual. 


The order includes only a small number of minute wingless insects 
of extreme delicacy, supposed to be scavengeis. The mouthparts are 
concealed, formed for biting. The legs are often long, and there are 
fre<iuently abdominal appendages in the form of cerci, springs, etc. 
The body may be completely clothed with fine scales. There is no meta- 
morphosis and no changes take place in external appearance during life, 
except growth in size. Most of them livp in concealment, their food con- 
sisting of dried or decaying vegetable matter, so far as is known. None 
are of importance economically, one genus, Le^pisma^ being a minor 
household pest. 

Aptera are divided into two suborders and eight families. The 
Thysanura have ten abdominal segments and consist of four families. 
The Collembola have six abdominal segments with a peculiar tube-like 
structure below the first. 


Thysanura. 


Japyyidee, 

Machilidee, 

Lepismidcp. 


Collembola. 


Lipuridw, 

Podurtdee, 

Smijnthuridm. 

Neelidcp. 


CAMPODEIDiE. 

The abdomen terminates in a pair of pointed ceret; the 
mouthparts are concealed. 

The cosmopolitan insect Campodea staph ylinus Westd. (lig. 1) or a 
form very close to it occurs in India in damp moss, among damp decay- 
ing vegetation and in similar positions. It is a slender white insect, 
with moderately long antennfe, with cylindrical body and with two 
anal cerci. 
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JAPYGIDiB. 



Fig. 2— JaPYX 8P. X 8. 


The mouthparis are concealed. The body 
terminates in a pair of forceps. 

These delicate insects will be readily mistaken 
for young Forficulid(Pf though the hidden 
mouthparts serve to distinguish them. They 
arc said to live in moss and under leaves, stones, 
etc., on the soil, though nothing is on record 
as to their habits in India. Wood-Mason 
records finding a single species in Calcutta, 
(Journ. Asiat. Soc., Bengal, 1876 ; Ann. Nat. 
Hist. IV, 18). Japyx oudemannsi, Par.', and 
J. indicm Oudem., are reported from Burmah. 
We have found one species (Fig. 2) common 
among decaying vegetation and in soil ; it is a 
delicate white in- 


sect, with the forceps chitinised and brown. 
It is common in Pusa and in Nagpur, and is 
probably common throughout the plains. 

Machilida 

Well developed compound eyes are present. 
The mouthparts are exserted and visible. 

Apparently more than one species of this 
family occur in India, one on rocks and an- 
other among dry decaying leaves. 

The latter is a dark grey insect found 
in the open. The body is elongate, a little 
over a quarter of an inch long (without the 
cerci) tapering from the base of the abdo- 
men to head and tail. Compound eyes are 
situated at the vertex of the head; the 
antennse are simple and tapering. The 
mouthparts are inconspicuous with long 
maxillary and shorter labial palpi. The 
body is densely scaled and ends in three 



Fig. S^Machilis POLYPODA’ x 4. 
{^rom Lubboek), 
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ceroi of which the middle is the longest. On the ventral surface of 
the second and third thoracic and each abdominal segment is a slender 
jointed appendage, those on the 6th, 7th and 8th abdominal segments 
being longest. The legs are simple, tapering, the joints little differen- 
tiated, the tarsi two jointed. The female has a straight slender 
ovipositor. These little insects run on rocks and live in the cracks ; they 
are apparently nocturnal and appear to feed on lichens on the rocks. 

Assmuthia is a termit- 
ophilous genus constituted 
by Escherich for the recep- 
tion of A, spinosissima and 
A . inermis from India (Zool. 
Anz. 30, p. 744). Platy- 
stelea harhifer^ Esch. is also 
recorded from nests of ter- 
mites in India. 

Lepismid.^. 

Body fattened, clothed in 
scales; eyes small, mouth • 
parts exserted. 

The common fish insects 
of houses are members of 
this family and are found 
throughout India, as pract- 
ically throughout the world. 
Annandale has recorded 
Lepisma (Acroielsa) collaris, 
Fabr.,asa fish insect of Cal- 
cutta (Journ. Asiat. 8oc., 
Bengal, li)06, Vol. II, p. 
346), and mentions this as 
the only recorded Indian 
species. The Himalayan 
species is apparently L, 
saccharina (Fig. 4). 



Fig. 4— Lepisma saccharina x 6. 
{From Lubbock). 
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Lepismids are common enough, though all may belong to the 
above species ; they shun light, live behind books among paper and in 
dark comers and are supposed to feed on starchy and sugary matter. 
Their body is clothed with flat scales which give them a greasy feel 
and the shiny appearance that characterises them. The surface of 
paper is commonly eaten by these insects probably because of the 
material used in glazing it and they can be in this way destructive. 

Golkmbola, 

We are not aware of any described Indian species and only a few 
have been collected or observed. Species of the first two families 
appear to be common in damp situations as in decaying vegetable matter 
and wet moss, under stones by streams, where water drips and under 
bark. In general one finds such conditions for so brief a time in the 
plains that these delicate insects are probably not abundant, though 
they are so in the hills. 

Collecting.— Though of no economic importance, this order is well 
worth studying. The best method of collecting is to use a camel-hair 
brush, which is dipped into a mixture of glacial acetic acid and strong 
alcohol and with which the little insects can be caught and put in a 
tube of this mixture. They are afterwards transferred to 70% spirit. 
Berlese’s funnel trap is a good method of separating these insects from 
leaves, moss, etc. 






PLATE I.— Okthoitkba 


Fig. 1. Forficulid. 
„ 2. Binttid 

„ 3. Miintid 

„ 4. Phasinid 

,, 5, Acrid lid. 

„ 6. I.iOcu8tid 

„ 7. Giyllid. 
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The antennae filiform or setaceous, of variable length. The mouthparts 
manclibulate, of the herbivorous type. The first pair of wings (tegmina) 
thickened, coloured or ornamented, narrow with nearly parallel sides. 
The second pair of wings targe, membranous, with many fine nervures, 
hyaline and often coloured, folded below the first pair in repose. The 
forelegs formed for running or for capturing prey. The hind legs formed 
for running or leaping, in the latter case long and powerful Cerci are 
usually present. There is no perfect metamorphosis, the young differing 
from the adult chiefly in size, colour and the absence of functional wings 
and reproductive organs. A small proportion never become winged. 
The imaginal life is often longer than the nymphal life and occupies 
the greater part of active life. The order includes moderate to large 
sized insects, the majority scavengers or herbivores, a part predaceous 
on other insect?. None are aquatic, social, or parasitic in living plants 
or insects. 

The order is divided into seven clearly defined families, four of which 
form one series in which the hind legs are normal, three of which form 
a second series in which the hind legs are long and formed for leaping. 

ForficulidfF, Abdomen terminates in forceps. Teg- 
mina shortened. (Plate 1, fig. 1). 
Blattidw, Flattened, head defiexed, coxa? large. 

(Plate 1, fig. 2). 

Mantidw. Forelegs raptorial. Prothorax long. 

(Plate 1, fig. 3). 

Phdsmidcfi, Mesothorax long. (Plate 1, fig. 4). 

Antennae short. Auditory organ on ab- 
domen. (Plate 1, fig. 5). 

Antennae long. Auditory organ on fore- 
tibia. Tarsi four-jointed. (Plate l,fig. 6). 

Antennae long.* Auditory organ on 
fore- tibia. Tarsi three- join ted. Teg- 
mina angled. (Plate 1, fig. 7). 

* Except Tridaotylinw recognisable by the absence of hind tarsi and Gryllotalpa. 



Hind legs 

NORMAL. 
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Whilst these families are in the main clearly distinct, their relation- 
ships are by no means clear. Many entomologists regard the Forficuli- 
dcB as a separate order (Euplexoptera). Blattidce are a geologically an- 
cient family whose connection with present day insects is not clear. 
PhasmidcB are also an ancient family from which may have branched 
the MantidcB on one side, the AcridiidcB as well as the Locustidce and 
OryllidiB on the other. The last two are undoubtedly closely allied 
and such aberrant forms as Schizodactylua may well be placed in 
either. 

OryllidcB is much more an aggregation of divergent tribes which 
may or may not have a common ancestor and so be included in one 
family, than is for instance Acridiidce which is a homogenous family. 
Until further evidence is available, a reasonable view is to regard BZaWidcp 
and PhasmidcB as two archaic families still existing in a slightly modified 
form, from the latter of which descended the carnivorous Mantidce on 
one side, the common ancestor of the Acridiidce and the herbivorous 
Locustidce on the other, from which we have the carnivorous Locustidce^ 
the burrowing crickets (from some such form as SchizodactyluB)^ the 
various other tribes of Oryllidce from other forms of primitive Locus- 
tides. The Forficulidce are possibly an ofi-shoot from a primitive form 
of a Blattid ancestor and although retaining the characters of the 
primitive Orthopterous ancestor, are now distinct; it is equally probable 
that they are a distinct family more closely related to the primitive an- 
cestor of the Coleoptera. Whatever view may be held by science when 
more information is available, these seven families are usefully aggregat- 
ed in one order and the separate families are, as a rule, easy to distin- 
guish. It is unfortunate that the name Locusta should have been applied 
by Linnaeus to an insect that is not sufficiently close to the “locusts” to 
be in the same family; the result is that taking the family name from the 
oldest named member, Locustidce does not include “locusts” which are 
Acridiidce. Entomologists sometimes evade the difficulty by naming 
the Locustid family Phasgonuridee or by transposing the names and ap- 
plying the name Locustidce to the Acridiidce. Mr. Kirby calls our Acridi- 
ids, Locustidce, ourLocustids, Phasgonuridee, and our Gryllids, Achetidee. 

The more important papers are the following : — 

Stal, Recensio Orthopterorum (1873), Brunner, Revision du Sys- 
teme des Orthopteres (1893). Walker— Catalogue of Dermaptera Sal- 
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tatoria (1869-1871). Bolivar — Orthopteres de St. Joseph’s College (Ann. 
Soc. Ent. Prance, 1897, p. 282; 1899, p. 761 ; 1901, p. 580). 

F 0 BFICCLID.S. — JHamigs. 

Slender insects, the forewings short and covering the hindwings, which 
are large and radially folded ; the abdomen terminates in a 
fair of processes formed like forceps. 



Fig. 6— An bakwio with expanded winos. 

The earwigs are medium-sized insects, rarely exceeding half an inch 
in length, rarely less than one quarter of an inch. The forceps at the 
extremity of the abdomen is characteristic of the family and while very 
diverse in form, is at once recognizable. There is a superficial resem- 
blance to the Staphylinid beetles but the latter never have forceps. The 
colours are sombre, black, brown and chestnut predominating; none 
are brightly coloured but all have the dull colour of insects that live in 
concealment or on the surface of the soil. 

The head and body are somewhat flattened, the legs of moderate 
length, adapted to running swiftly on the surface of the soil. The an- 
tenna are about half the length of the body, composed of a number of 
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almost moniliform joints. The mouthparts are of the mandibulate type, 
the mandibles formed for crushing the food, the labium and maxillae for 
further mastication of the crushed food. The labial and maxillary 
pulps are apparently tactile organs, used to determine the nature of the 
food. The compound eyes are large with many facets ; the thorax is 
of moderate size, its parts little poadapted ; the upper wings (tegmina) 
are short and thickened, rarely covering more than the base of the ab- 
domen. The lower wings fold into small compass, but are large, round, 
with short radial ribs, the outer part folding back on the basal, the basal 
folding radially as a fan does ; this wing is a beautiful structure, which 
can be opened with care and in which the method of closing is more com- 
plex than in the wings of any other insect. The abdomen is often 
broader than the rest of the body, the segments imbricate, terminating 
in the forceps which are in some species half the length of the whole body. 
These forceps vary immensely in size and structure in different species 
and are not constant in length even in the same sex of some species. 
Those of the male are commonly larger; bilateral symmetry is not 
always preserved, and in a few, one limb crosses the other. The sexes 
are similar in general appearance; the male, however, having a greater 
number (nine) of visible ventral segments, the female having only 
seven. There are wingless forms, also some in which the tegmina are 
reduced to functionless lobes. These species resemble the young of 
winged species, but the latter have a softer integument, less developed 
forceps and a smaller number of joints in the antennte. 

Little is known of the life history and habits of Indian earwigs, 
though that little agrees with what is known of the family elsewhere. Of 
these insects, as a whole, it may be said that the round white eggs are 
laid in a mass in the ground or in shelter, the female in some cases re- 
maining with them until they hatch. The young are white at first and 
while similar in general form to the adults are likely to be mistaken for 
Th]rsanura. The transformation is a gradual one, the number of moults 
not being known. The following account from Cuvier’s Natural History 
relates to Farfictda auricula/ria, iJinn. the European Earwig : — 

“This curious insect,” observes Mr. Kirby, “ so unjustly traduced 
by vulgar prejudice — as if the Creator had willed that the insect world 
should combine within itself examplas of all that is most remarkable in 



FORFIOULIDiE. 


61 


every other department in nature — still more nearly approaches the 
habits of the hen in the care of her family — she absolutely sets upon her 
eggs, as if to hatch them — a fact which Frisch appears first to have no- 
ticed — and guards them with the greatest care. Degeer, having found 
an earwig thus occupied, removed her into a box where there was some 
earth, and scattered the eggs in all directions. She soon, however, col- 
lected them, one by one, with her jaws, into a heap, and assiduously sat 
upon them as before. The young ones which resemble the parent, ex- 
cept in wanting elytra and wings, and, strange to say, are, as soon as 
born, larger than the eggs which contained them, immediately upon 
being hatched, creep like a brood of chickens under the belly of the mo- 
ther who very quietly suffers them to push between her feet and will 
often, as Degeer found, sit over them in this posture for some hours. 
This remarkable fact I have myself witnessed, having found an earwig 
under a stone which accidentally turned over, setting upon a cluster 
of young ones, just as this celebrated naturalist has described.” 

Diplatys longisetosa^ Westw. has a remark- 
able nymph (fig. 6), in which the abdomen 
terminates in a pair of long many- join ted pro- 
cesses, of which the basal joint, at the final 
moult, is transformed into the forceps (Green, 
Trans. Ent. Soc., London, 1898, p. 381 f^ys- 
critina] ). 

Equally little is recorded or known of the 
food of earwigs. Apparently it consists of decay- 
ing vegetable matter, of pollen, of the sap of 
plants and possibly often of small insects or other 
small forms of animal life. Earwigs are found in 
decaying trees, under bark, among rotting vege- 
tation and the deposit of leaves under trees, under 
stones, in flowers, in the tangled roots of plants 
(e.g., sugarcane), and in other similar situations; 
they hide away and live principally under 
shelter in damp places. Their form is adapted 
to running quickly and easily among leaves, 
roots, etc., and flight is but rarely utilised. 

{A/l*rOrMn). ’ 




52 


ORTROPTERA, 


Lahidura Kvidipes and L. riparia^ fly at night and come frequently to 
light, the only Forficulids observed to have this habit. They are not 
formed for actual burrowing, but are part of the Fauna of the surface of 
the ground, as are the Carabidce^ Blattidce, TenebrionidcB, Lygceidce, etc, ; 
less is known of this '^surface fauna” than of any other, from the great 
difficulty of observation. The function of the forceps is a mystery that 
will be cleared up only when their food-habits and general life are 
better understood. It has been suggested that the forceps, though 
not actual weapons of defence, appear as such and give the insect a more 
formidable appearance which protects them against the enemies that 
occur in their habitat; a tew species can actually use their forceps as 
feeble pinching organs and the power to do so may have been more 
fully developed in the more primitive species; there is also some 
reason to believe that the forceps are useful in carrying out the rather 
complex folding of the hind wing ; neither explanation is a satisfactory 
one. 


Earwigs are most active in the rains and damp weather, being de- 
pendent upon moderately damp conditions ; in irrigated lands they are 
active throughout the year except when cold drives them to hibernation 
in shelter, as happens in colder parts of the plains. There appear to be 
no definite seasons for reproduction, and individuals of different ages 
may be found at any time. None are recorded as pests in India, though 
they are often believed to be injurious owing to their habit of coming 
to wounded tissues of plants to obtain sap ; they are thus found under 
very compromising conditions, but investigation has shown that the in- 
jury was caused by other insects, and there is no reason to believe that 
any can be regarded as pests. A few are constant frequenters of the 
sea-shore and are found almost throughout the world among the sea- 
weed and debris thrown up on the beach. 

Earwigs are found throughout the temperate and tropical parts of 
the globe ; they are less common in India than in other countries, but a 
fair number of species are already , known from India. They do not fall 
into well-marked sub-families and may be regarded as a distinct and 
fairly homogeneous family. Bormans and Krauss describe 76 species 
from India including Burmah, the majority being Burmese species. 
Kirby’s catalogue gives only 48 as Indian, and more have been described 
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from India by Burr; this does not include species found in Ceylon only. 
The number of known species will be increased when more attention is 
paid to this group in India, and some of the commonest species have 
been found to be undescribed. The student should consult Burr’s 
paper on Ceylon Forficulidse (Jour. Bombay Nat. Hist. Soc., XIV, 59), 
his papers on Indian species (Jour. Asiat. Soc. Bengal, 1905, p. 27 ; 
and 1906, p. 387); and his revision of part of the family (Trans. Ent. 
Soc., London, 1907, p. 91). 

Diplatys is represented by several sub- tropical species ; I), lovgi- 
setosay We&tw. is marked by the long multi-articulate seta* of the nymph, 

the basal joint of which is stated to be- 
come the forceps of the adult. Ford- 
pula has three species in India; Labidura 
is represented by several species. L. 
ri paridy Pall. L. bemgalensisy Dohrn. (fig. 7), 
and 7v. lividipes Duf. are common in grass 
and are obtainable in numbers when a 
grass lawn is flooded with water. An- 
isolabis maritima. Gene, is a world-wide 
species, found in sea-weed on the beach. 
A, annulipesy Luc. is a wingless species, 
found abundantly in the plains on the 
soil. Labia minor y L., is a common insect 
not only in Asia but in Europe, Africa 
and America, found in flowers and on 
plants, rarely seen on the wing by day. 
Chelisoches is represented by nine species. 
Fig. 7~Labiditra benoalensis. C. mofioy Fabr. being spread over 

the coasts of the South Pacific and 
Indian Oceans. C, melanocephaluSy Dohrn. has been found commonly 
in sugarcane roots and also in the tunnels of the borer caterpillars in 
the cane. Apterygida gravidulay Gerst. is widespread and there are 
other species of this genus. Several species of Forficula are recorded, 
though the widespread F, auriculariay L., the common earwig of 
Europe, has not been found. 

Collecting , — Earwigs will be found only by patient search if they are 
to be specially collected. In the course of general collecting one finds 
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them in flowers, under stones, among decaying vegetation and fallen 
leaves, among debris on the beach. Some are found in houses, especially 
in damp places, such as bathrooms in the hot weather ; others will be 
found at the roots of plants in the cold weather. Many come to sap. 
or are found in bored canes or in other situations where the sap of a 
plant is exposed. A few come to light, but this is rarely a useful me- 
thod of collecting them. When caught, they should be killed in a 
cyanide or B. V. bottle and pinned through the right wingcase. Care 
is needed to open the left lower wing, though this is not usually 
necessary. 


WHERE INSECTS LIVE. 

Insbcts are small creatures and very abundant; where are they all? 
At some times in the year one can easily gather at least one hundred 
thousand insects within one day over a space of, say a few acres ; at 
another time there would not appear to be an insect obtainable in that 
space and yet the insects must be somewhere. It is when one comes to 
try to answer this question that one realizes the absolute truth of the 
statement that insects are to be found ever 3 rwhere on the surface of the 
earth within a narrow zone which includes 20 feet of the solid soil, the 
vegetation that stretches up from the soil for some 100 feet, and to a 
slight extent the air above. Excepting for the moment the artificial 
erections of man, we are not far from the truth in saying that this zone 
is very completely occupied by insect life in some form or other. It may 
be hoped that light will be thrown on this point some day by the very 
carefid investigation of the fauna of, say one square mile of the earth’s 
surface, including this zone we speak of, covering average areas of fallow, 
crop, grass land, bush, jungle and forest. The number of actual living 
insects in some form or other will be surprising. Commencing, say 20 
feet down, there are the deeply burrowing insects, the termites, the dung 
beetles, the Cicadid nymphs, and the crickets ; within six feet of the sur- 
face we come to the insects that burrow, but do not go so deep ; the ants 
are conspicuous examples, as are all the above-mentioned insects which 
cannot go deep in some soils ; Scarabaeid grubs are near the surface, as 
axe Tipulid maggots, Cicindelid grubs ; nearer still to the surface are 
the sunace crickets which only make tunnels as shelters, the many 
digger wasps and other boring Aculeates, the burrows of some Carabids, 
such as Anthia ; quite near the surface our fauna might be immense if we 
dug in winter, as we should find the countless pupae of the hibernating 
beetles, of moths, of Diptera ; we should also find the many adults 
which seek shelter there, as well as abundant egg masses and many 
half-grown larvie not yet ready to pupate. At any season there 
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would be many such, not hibernating, but pupating or feeding or in the 
egg stage. The fauna of these few inches would be of great interest, 
and we venture to assert that, in India at least, much light would be 
thrown on many insects’ life-histories were it better known. Coming 
to the actual surface a large fauna would reward us where any fallen 
leaves and the like offered shelter and food ; we have referred often to 
this fauna, a very extensive medley of black and dark brown insects, 
such as Earwigs, Cockchafers, Embiids, Carabids, Staphylinids, Clavi- 
cornia of many families, Tenebrionid and other beetles, as well as the 
Cydnine division of the Pentatomidse, the Lygseidse, the Reduviids and 
the Capsids ; besides these there are the abundant larvce of beefiest, of 
Diptera a few of Lepidoptera, piobably outnumbering all the remain- 
der and teeming in favourite places. A square foot of good soil coveied 
in leaf mould offers a great variety anywhere, and it Is only on very dry 
or hard soil that one can anywhere find a square foot unoccupied and 
usually no square inch. This little part of our zone is one centre, the 
home of the light-shunning surface fauna which works at night and which 
makes up so large and so unknown a portion of the fauna. It may be 
noted that this part of our fauna is probably far less important in sub- 
tropical India than if 3s in tropical India, the surface fauna in the former 
being comparatively small. Above that we are on surer ground and the 
variety is not so confusing ; for each part of our plants will have their 
own fauna ; the stems contain borers, the Buprestids, Cerambycids, 
P 3 rralids, Cossids and the like ; the bark shelters multitudes if it is 
at all loose or decomposing and here again is a centre of activity, 
nor rivalling our chief centre but very important and crowded ; 
even the outside of our stems and trunks has cocoons and such like, as 
well as a whole fauna of its own in the case of a large tree round which 
debris collects. No one has ever described the fauna of the heap of de- 
caying leaves, bark, etc., found round the base of the trunk of a large 
pipal, for instance, which is the home of numberless insects, the resting 
place of pupa?, the place of deposition of eggs. Our low plants have their 
own fauna, a very large one too, of herbivorous caterpillars, of leafmining 
Diptera, Coleoptera and Microlepidoptera, of gall insects, of the seed- 
eating species of caterpillars, of the sucking bugs and aphids ; apart from 
the plant, the two feet or so of air space round the plants teems with the 
active flying forms, with bees and wasps, \vith butterflies and beetles, 
with flies and grasshoppers, all the lives that lives on and round and among 
low plants. It is this fauna which is, in moist sub-tropical India, with 
its immense flora, so extensive and which is of much greater relative ina- 
portance in this zone than it is in tropical India. A reduplication of this 
fauna is found higher up, in or among the taller forms of vegetation, 
such as bamboos and grasses and to a large extent this fauna is quite dis- 
tinct if, as is true, human beings live wholly in the six feet of air space 
Ijring immediately over the soil, so also insects are largely restricted each 
to its particular zone, and we believe there is a very distinct and peculiar 
fauna of the air at the tree levels ; the dancing insects that may be seen 
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in such myriads on a clear still day are certainly peculiar, and it is at 
least probal)ie that a number never come, in this form, within our ken, 
but remain at higher levels ; then too no one knows what insects are 
found in the air above the trees or how far this zone extends ; what do 
swallows get when they are hawking high up, far above the trees ? Ait- 
ken speaks of a butterfly (Melanitis isrmne) soaring far above into the 
air and no one knows what countless forms of winged insects may not go 
to these levels as soon as they emerge. There must be a limit to this 
zone, but we would hesitate where to put it unless, for the plains, we give 
an outside limit of, say 3,000 feet. When the day of flying machines 
dawns we shall certainly find insects of interesting kinds above the trees, 
and we should like to see ‘ ‘ kite ’ ’ nets employed to investigate the 
fauna. 

It is perhaps not unprofitable to consider, in the light of the above 
remarks, how little of our insect world we probably know or attempt 
to know. In this country, progress beyond the stage of classifying and 
naming the insects most easily got has scarcely been made at all and this 
must come first ; but it is certain that the only insects that have been 
found, named and placed in Museums are those which fly by day, or 
which live on bushes, etc., above ground, or which come to light. A 
great number of insects come to light, notably perhaps a part of the 
“surface soil fauna” and other retiring insects; but we do not know that 
there are not hordes which never come to light, which are never seen, 
and of which we are quite ignorant. This is true probably of all countries 
and the fauna of the soil, except as regards the large forms, is extremely 
little known even where naturalists and collectors abound. (The same 
is to some extent true of freshwater.) How much more will this not be 
the case with the tropics, especially with the drier parts where much of 
the fauna is known to go to the soil. We know from experiment that 
many species go to the surface soil to spend the hot weather ; but there 
are no records that they were ever found there ; put out a light trap on a 
still moist evening during the monsoon and see the countless insects 
that come and the number of kinds ; very many are never found in any 
other way, yet they and how many more, must be hidden somewhere. 


Blattid.®. — Cockroaches. 

Flattened insects, the large foremngs lying ilat on the abdomen, 
comnletely covering tJie hindmngs. Coxce large and covering 
the lower surface of the Umax. The head 
turned down and hidden from above. 

Cockroaches have a very characteristic general appearance and are 
usually recognizable at sight ; they include small fragile insects of 
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quarter of an inch in length to larger robust forms which measure nearly 
two inches. They are coloured in sombre sheds of brown and black, 
only a few species with conspicuous bands or spots of yellow or orange 
which may constitute a degree of warning coloration and are usually 
found in the diurnal species living to some extent exposed. The an- 
tennae are long and filiform, functioning as delicate sense organs ; the 
mouth-parts are of the non-predaceous biting type, the mandibles short 
and massive, the labial and maxillary palpi well developed. The body 
is generally soft, the chitinous plates of the integument not firmly united 
and the chitin usually less thick than in other insects. The flattened 

body and slippery surface 
enable the insect to hide 
in crevices and render it 
more difficult to capture. 
The abdomen teiminaies 
in a pair of short jointed 
cerci, whose precise func- 
tion is not known. The 
legs are long, thickly 
spined and fornned for 
quick running ; the first 
pair are reduced in some 
species. (Fig. 8.) Males 
and females are generally 
similar in appearance, the 
former in some instances 
with a pair of slender 
styles at the fi:enital open- 
ing. In several species the 
wings and tegnima are absent or only imperfectly developed, this being 
correlated with the general disuse of the wings throughout the family. 
It is difficult to distinguish the wingless adult from a nymph of a winged 
form ; the presence of lobes at the hind angles of the mesonotum and 
metanotum shows the insect to be a nymph of a winged species, in most 
cases. 

The life-history of all known species agrees in the' general features. 
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Eggs are laid in the forms of a capsule, (fig. 9) a brown hard structure 
of characteristic form containmg a considerable number of eggs. In 
Penplaneta americana, out of seven egg-capsules, four contained 16 
•eggs, two contained 18 and one only 12. Each capsule consists of a 



Fig. 9 — Styloygia bhombifolia. 

Adult female and egg-caee, 

-double row of cigar-shaped eggs, surrounded by a chitinous coating 
which is joined by a wavy line which runs along the one end of the 
rows of eggs ; when the eggs hatch, this line opens, allowing the young 
omerge. It is probable that the expansion of the eggs before hatching, 
A common phenomenon, is the cause of the opening of the egg-capsule, 
hut a is also stated that the cement joining the edges is softened by a 
fluid secreted by the embryo just before hatching. The egg-capsule 
is not always deposited by the female as soon as formed, but is in some 
species carried in the oviduct almost until hatching ; in a few foreign 
species this habit is carried to the extreme, and the eggs are carried till 
the young hatch* An egg cluster of Periplaneta americana laid on the 
2nd July, hatchedon27th July and the nymphs were only half-grown at 
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the end of the following April. The young which emerge from the egg- 
capsule are in general form similar to the adult, the skin softer, the 
antenme and cerci with fewer joints, the wings absent. The number of 
moults is not known ; in captivity, development is slow, the common 
household species (Periplaneta americana)^ requiring several months to 
come to maturity. There is reason to believe this is the case also with 
the free-living species, and since the possession of wings is usually a 
matter of slight importance and the habits remain unchanged, there 
would not appear to be any necessity for quick nymphal develo}>ment. 
The total length of the life history is not known, but the imaginal, like 
the nymphal, life is probably comparatively long. 

In all stages, cockroaches are found amongst fallen leaves, on the 
surface of the soil, under stones, in thick grass, and on trees and plants- 
The majority are nocturnal, living in concealment on the surface of the 
soil and forming a part of the large “surface fauna.” The tree and 
bush species are diurnal in habit. A few are household insects living in 
buildings and these are undoubtedly wild free-living species which have 
migrated into man’s dwellings. The food consists of dead animal and 
vegetable matter; these insects are “scavengers” and none is known 
to feed on living plant tissue or to attack living insects. Plant sap, de- 
caying plant tissue, dead insects and the like probably represents the 
food of the free-living species. The household species have the same 
food-habits, a great variety of animal and vegetable substances forming 
their food while their dead brethren are freely eaten when hunger 
presses. Nothing is known as to the activities of Indian 8j)ecies during 
the different seasons. Hibernation, where necessary, is apparently pass- 
ed in any stage and there appear to be no special “seasons” when 
cockroaches breed. Excessive cold, excessive heat, drought or hunger 
cause a cessation of reproduction, development and activity but no 
definite seasons have been made out. No species is known as a pest, 
though those which live in houses are objectionable and destructive. 

Since these insects are dependent upon cnimbs, scraps, and access to 
human food, cleanliness and care should prevent them thriving. Where 
they are abundant, the simplest precaution is the use of borax, mixed 
with double its weight of syrup, as a poison ; many ingenious traps are 
also useful when baited with intoxicating liquor. The principal check 
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on cockroaches are egg-parasites ; the ichneumons of the genus Evama 
lay their eggs in the egg capsules of cockroaches and the household 
species are not exempt from attack. Field cockroaches are attacked by 
fossorial wasps of the genus Ampulex, which sting them, deposit them 
in holes or crevices and lay an egg on them. The unpleasant odour of 
the household cockroaches is probably protective and is due to the se- 
cretion of liquid from glands placed between the 5th and 6th abdominal 
segments. (Minchin, Q. J. M. S., XXIX.) 

It is known that cockroaches contain internal parasites belonging 
to the Gregarine division of the Protozoa, as well as parasitic bacteria, 
Nematodes (Oxi/i^rts), Hair worms (Gordius) and a Filaria. It is also 
probable that the large centipedes which enter houses in India are 

seeking blattids. Kats also feed on 
cockroaches. 

The family is a comparatively large 
one, with many described species, 
occurring in all parts of the globe. 
The majority of the Indian species 
are described by Brunner and Bolivar. 

Kirby’s recent catalogue of the fami- 
ly lists 123 Indian species, which 
probably include the majority of the 
larger forms. The family is being 
listed by R. Shelford in Genera In- 
sectorum ; it is divided into eleven 
tribes by Brunner, but it is unneces- 
sary to consider these in this place. 

Fi,. io-Fhyixodbomu hcmbeb- (BUtta) gemanim, Linn. 

TUH4. K 21 jg one of the common small species 

found in houses in India and now cosmopolitan, probably introduced 
to India from Europe. P. Aumbertiam, Sauss. (cogruUa) (fig. 10) is a 
small brown species, the prothorax marked with black and light brown. 

It is perhaps the most common field species, found among decaying 
vegetation and also on trees ; its eggs are laid on the leaves and bark of 
trees. On the soil is its wingless nymph, a small black insect with me- 
dian and J^teral light stripes. PkgUodromia suppeUectUium, Serv., is 
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the small household species, common throughout the tropics ; it is 
winged, of a brown colour with varied dark markings. 

Stylopyga (Blatta) orieifUalis, Linn, is a widespread species, believed 
to have been introduced to Europe from tropical Asia and now carried 

over the world in ships. It is a dark 
coloured insect of a length of a little 
over an inch; the tegmina do not 
reach to the apex of the abdomen 
and cover only the basal five 
segments. The males alone are 
winged. The development in Europe 
is stated to occupy as much as 
four years, the duration of each 
instar being very long. Stylopyga 
rhombifoUay Stoll, (fig. 9) is a larger 
Fig. 11 -Periplaneta Australasia, form, brown, with varied 

yellow markings, found also in houses. This is the most common 
household species next to the large winged Periplaneia australasiw, F. 
Periplaneta includes the two large cockroaches so common in houses 
and on board ships. Both are winged, red brown with lighter markings 
on the pro thorax. P, australasice, Fabr. (fig. 11) is smaller than P* 
americana, Linn, the prothorax more wholly dark. The latter has the 
startling habit of flying about in the house before rain falls and is 
accounted a reliable weather prophet. This habit is possibly a relic 
of the instinct of its original free-living ancestor, which flew up into 
safety before the fall of heavy rain. Rhyparobia waderce, Fabr. is a 
cosmopolitan species, carried over the world by commerce. Leucophcea 
surinamensu, Linn, is a smaller thickset insect, the prothorax black, 
the tegmina brown ; it is common in the open and is widespread over 
the tropics. Panesthia regalis^ Wlk. is a peculiarly striking species, 
black with a broad band of orange across the tegmina. It is one of 
the rarer plains’ species. Corydia petiveriana, Linn, is a beautiful 
cockroach of South India, the tegmina having large white spots. Hete- 
rogamia (Polyphaga) indica, Wlk. resembles a large round woodlouse, 
wingless and nearly circular in outline. 

Collecting.— Cockroaches are found by searching under stones, 
among fallen leaves, on herbage and bushes, on the bark of trees, and 
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among the debris that accumulates at the foot of the trunk of a large 
tree. The smaller ones are found also in thick (doab) grass in the hot 
weather. Syrup or fruit juice smeared on the bark of trees is a good 
bait but unless this is alcoholised, it must be examined soon after dark ; 
if strongly alcoholised the insects get drunk and may be found at any 
time in the night till dawn. A few species are attracted by light. When 
caught and killed, they should be pinned through the right tegmen near 
the base, the legs and antennse set. Rearing is slow and difficult ; the 
right conditions of moisture and food must be given with plenty of 
shelter and space. 


COSMOPOLITAN INSECTS. 

A CONSIDERABLE number of insects have been carried by man from 
one country to another and have succeeded in establishing themselves 
not in one country only but in a large number of countries ; the spread 
of these insects is continuing and they will in time be world wide. 
These species are to a large extent those which can live in houses, or 
which infest grain and other merchandise, or which have been carried 
on living animals and plants. Naturally the household and grain 
insects predominate, since commerce is carried on between large cities 
in which these insect® thrive, whereas those infesting plants have not the 
same chance of surviving in all cases. Many of our common house- 
hold insects are cosmopolitan ; the common silver fish of houses is 
now widespread and will become more so ; the Cockroaches, Stylopyga 
orientaliSf Periplaneta americana and P. aifstralasiw, Rhyparobia 
madercB and Leucophcea aurinamensu, are common in India as else- 
where ; with them have gone their parasite Evania appendigaater^ now 
a common insect and met with on board ship. It is probable that our 
household Paocida are also the same as the European though we are 
not aware that this has yet been substantiated. Ants, (e.gr., Monomo- 
Hum) as is well known, constantly come with shipments of goods and 
establish themselves successfully in new cities. 

A host of beetles are cosmopolites. Hamilton gives a list of 100 
beetles which he styles cosmopolite or nearly so ; this refers more 
especially to Europe and North America and indicates how large a 
number of insects have been carried by commerce and have succeeded 
in establishing themselves in new countries. Only a small number 
of these appear to originate in the East. 

The following are Cosmopolitan beetles apparently found in India^ 
some possibly originating there (indicated by*). 
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Sihanus surinamensis, 
LamophlcBus ferruqineus. 

„ 'pusillus, 
Dermestes vulpinus. 
Carpophilus hemipterus, 
Trogosita mauritanica. 
Necrobia rufipes, 

Necrobia ruficollis, 
Necrobia violacea. 
Gibbium scotias. 


* Sitodrepa panicea. 
Dinoderus pusillvs. 
BrucJius chinensis, 

„ emarginatus. 

* Tenebrio molitor Linn, 

* Tribolium ferrugineAm, 

* „ confusum. 

* Calandra oryzce. 

^ „ granana, 

Arcpcervfi fasciculatm. 


Among Lepidoptera some of the genus EpheMia are constantly car- 
ried and are now almost universal; so also are such forms as Tinea 
pellionella, Setomorpha rutella, and other clothes moths. Of the flies, 
we know of few ; Eristalis tenax is widespread and the common house- 
flies such as Musca domestica are world wide, as are some of the fleas ; 
the cheese maggot, Piophila casei is also carried in its food and 
establishes itself successfully. 

Finally the malodorous bug Cimex lectularius is sufliciently familiar. 
The above are all household or grain pests and would naturally be 
readily spread. Amongst animal pests it is sufficient to mention the fly 
Stomoxyt calcitrans established throughout India, as well as the three 
bot flies of the horse, cow and sheep, (ticks also are carried). When 
we turn to plant parasites, there are fewer true cosmopolites since the 
vegetation varies so much, and since climatic conditions affect the 
insects more. (See Agric. Joum., India, III, No. 3. “Introduced 
Insect Pests. ) Many scale insects are extremely widespread and nume- 
rous species are known to have been carried, some reaching India. In 
fact, the introduction of living plants is practically certain to mean the 
introduction of scale insects if precautions are not taken. We can 
enumerate 25 species probably introduced to or from India, and 
we have seen more than one on consignment of plants from abroad. 
How our Aphids reached India is not clear but our worst are all cosmo- 
polites and have probably come on plants. Of other insects, it is ex- 
tremely hard to speak; a few are cosmopolitan, such as Chloridea 
obsoleta^ Danais plexippuSf Vanessa cardui^ Hellula undalis, Nomophila 
noctuella, PhUella maculipennis, but there is no evidence that they are 
spread by man and this cosmopolitanism possibly antedates man. 
PhthorimcBa operculella is a widespread insect introduced to India 
probably in recent years and is the sole instance of its class we know of. 

We have barely touched the fringe of this subject as alone is possible 
in this place. Enough has been said to show that insects are carried by 
man and though India has n6t suffered from this cause, as for instance, 
America and the West Indies have, yet when more is known it may be 
found that India has got nearly as much as she has given, 
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Mantid^b. — Preying Mantises, 

The forelegs raptorial^ long^ the femora and tibiCB spiny. 

The head deflexed. The prothorax elongate, 

A moderately large family, recognizable by the raptorial forelegs, 
in which the tibia works in opposition to the femur like the blades of a 



Fig. 12 — Hierodula <'oarctata. 

And Uft eercu$, 

scissors, and both are wholly or partially spined. Where this character is 
insufficient to separate from Phasmidce, the length of the prothorax is 
sufficient, this being short in the latter family. Mantises are commonly 
of large size and include no insects of less length than half an inch while 
some attain to four and even six inches. In appearance, these insects 
are extremely striking, including some of the most picturesque and 
bizarre forms of insect life. The form and colour is ciyptic, designed to 
produce a resemblance to natural objects in their surroundings which is 
extremely marked. Many are stick-like, elongate, coloured in tones of 
brown and black as is a dry twig ; in these, the attitude assists the 
deception, the creature poising itself on its posterior legs and swaying 
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lightly from side to side as if moved by the breeze. Others that live in 
grass are slender and grass coloured, either “dry grass colour,” green or 
green with the antennae and cerci coloured like the dry tips of withered 
grass. Others are leaf green, living among the leaves of bushes or are 
the colour of bark and are found on tree trunks. The most striking 
instance is the Orchid mantis, which is a floral simu- 

lator, the body and wings so formed as to suggest a flower when a par- 
ticular attitude is assumed. In this attitude, the lower surface suggests 
a blue flower, and insects coming to it are destroyed by the forelegs. 
Williams (Trans. Ent. Soc. Lond., 1904, p. 125) states that the upper 
surface can be so arranged as to simulate an orchid flower, this being 
primarily as a means of defence (cryptic), the blue flower resemblance 
alone being used to obtain food. In general the cryptic form and 
colour serves the double object of protecting the insect from foes and 
allowing it to be invisible to other insects which it captures when they 
come within reach. 

The antennse are filiform, in some short and inconspicuous, in 
others long. The head is elongate, sometimes produced at the apex, the 
compound eyes are large, the head very mobile and the insect has a 
curious habit of turning the head to look intelligently even at a 
human being as if it really saw it. The mouthparts are similar to 
those of the rest of the order, short biting mouthparts, the mandibles 
not elongate as in other predaceous insects, since the prey is captured 
by the forelegs and the jaws are solely for mastication. The prothorax 
is long, sometimes nearly half the length of the body, and this is ap- 
parently an adaptation to secure great mobility for the forelegs and 
head. The forewings are of moderate size, thickened, coloured and 
covering the large folded hindwings, which are hyaline and often 
coloured. Wingless species occur but rarely, one or both sexes being 
without either tegmina or wings. Wood-Mason describes stridulatory 
structures in certain Mantidce, but there appears to be no direct evidence 
that sounds are actually produced (Trans. Ent. Soc. London, 1878, 
p. 263). The abdomen is often expanded in a leaf-like manner and is 
carried in striking attitudes to aid the cryptic resemblance. The abdo- 
men terminates in a pair of short cerci. The forelegs are beautifully 
formed, the tibia closing on to the femur ; as both are set with spines, an 
insect caught in them is firmly held and can be brought up to the mouth 
JiU 5 
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to be eaten. The tibia is sometimes as long as the femur, sometimes 
very short and only closing on the apex of the femur, this portion of the 
femur alone being spined, the remainder smooth. Wood-Mason des- 
cribes femoral brushes used to keep the eyes and ocelli clean and found, 
he says, in the nymphs just hatched and in all later stages (Proc. Asiat. 
Soc. Bengal, 1876, p. 123). The posterior legs are long and enable the 
insect to run actively, as well as to balance itself ready to turn or to dart 
forward. There are few more striking insects than a mantis in its 
natural habitat on a plant waiting for food ; balanced on the two pairs of 
legs, it looks from side to side, turning the head with quick motions and 
seeming to look intently from the large eyes ; the antennae are active, 
moving constantly, the forelegs drawn up under the head but ready to 
dart out ; the creature is so intent, the attitude so expectant and yet 
suggestive of cunning ; in an instant it stiffens, becomes rigid, every 
part still, the long forelegs extended; should its prey alight near, it 
moves stealthily, stalking it as a cat does a bird, gradually drawing near 
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till its forelegs strike and the insect is held securely, drawn up to the 
mouth and devoured. 



Fig , 14<-Deiphobb ocbllata. 


The female deposits 
her eggs in a charac- 
teristic large egg case, 
(fig. 13) fixed to a 
plant. The egg case 
is made of gummy 
matter secreted by the 
female, which comes 
out as a frothy mass, 
and sets hard in a short 
time ; taking a firm 
position on the plant, 
with head down and 
the tip of the abdomen 
touching the plant, 
she extrudes a mass of 
frothy gum and with 
the end of the abdomen 
works it into the shape 
characteristic ; as soon 
as the base is formed 
and some amount of 
gum used, eggs are 
deposited in the midst 
of the gum. The 
emission of eggs and 
gum continues, the 
eggs in the middle, the 
gum round, until the 
whole egg mass is built 
up, layer by layer, 
when she finishes it 
oft with gum and the 
whole hardens to a 
watertight obj ect firm- 
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ly secured to the plant. The eggs are in regular rows inside the egg case 
and the whole mass will last through the winter on the plant. 
The young mantids emerge from the egg almost simultaneously and are 
small active insects often dark coloured and with a general resemblance 
to an ant (fig. 13). Shelford records the mimicry of the nymph of 
Hymenoptu hkomus for the nymph of a Reduviid bug, Eulyes amoena 
(Proc. Zool. Soc. London, 1902, p. 230). They are active and lead an 
active life until they are full grown. In general their habits are not 
those of the parents, the young seeking small insects on plants or on the 
soil, and only adopting the peculiar habits of their parents as they pro- 
gress towards maturity. The form and attitude of the young is fre- 
quently very striking, though different to that of the adult, and there is 
a lai^e field for investigation into the habits and resemblances of these 
nymphs. All are predaceous at all times of their life ; the food of the 
full grown insect is large living insects, which are caught when they come 
within reach of the waiting mantis. None are vegetarian, none are 
injurious, but the group comes into the class we may denominate as 
‘ ‘General Predators, ’ ’ feeding on such insects as come to them and not being 
specially adapted to special insects. The length of the life history is not 
known. Hibernation appears to take place chiefly in the egg stage ; 
eggmasses are laid in early November in the plains, and hatch in early 
March. This is not the only time that eggs are laid, as they may be 
found during the rains. Wood-Mason found eggs laid by Mantis sp. 
tohatchin 18days(July 17th to August 4th), while those of Schizocephah 
hioomis took 30 days (July 17th to August 16th). Nymphs and adults 
of bark-infesting species have been found in winter under the bark of 
trees, and this appears to be the normal hibernation of such as can find 
shelter. Throughout the remaining months these insects are active and 
there appear to be no special periods when they breed or multiply 
extensively. They are distributed throughout India, more abundantly 
in the jungle but still commonly in the cultivated plains. They are 
essentially tropical insects, and are^r&re or non-existent in temperate 
climates. The eggmasses are the habitat of parasitic Chalctdce, the 
females of which have long ovipositors with which they pierce the 
eggmass and reach the eggs within. Apparently a large proportion 
of the eggmasses are parasitised. Other enemies are not known. 
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MantidcB are far less numerous than some other groups of Orthoptera 
and fewer species occur. 

Wood-Mason catalogued theikfowij'd® and more recently Mr. Kirby’s 
catalogue has been issued by the British Museum (Cat. of Orth., pt. I). 
In this 82 species are listed as Indian divided as follows : — 

Amorphoscelinae 1, Hemiaphilinse 7, Chaeradodinse 1, Mantina; 
43, Miopteryginse 0, Creobotinae 17, Vatinse 10, Empusimae 3. 

The majority of Indian Mantidse belong to genera widespread over 
the Indo-Malayan region. Five genera are purely Indian, accepting 
India in the broad sense, these haing Sphendak, Phylbtkelys, Heterochae- 
tula, Aethalochfoa and Gonyylus. Empusa is widespread, having but one 
Indian species, but occurring also in Africa, South Europe and Western 
Asia. 

Creoboter wbana, Fabr. is a common small green form, each tegmen 
with a yellow black -ringed eye-spot ; it is an active species found upon 
bushes. Hierodula Westwoodi, Sss. and H. coarctata, Westw. (fig. 12) 
are the robuster green insect seen upon bushes and in crops, which are 
the most familiar ‘ ‘Mantis’ ’ in India. The former has been seen eating 
ScuteUera nobiUs. Eremoplana microptera, Wlk. is a long slender species 
of a dull brown colour with a narrow green costal stripe, found upon low 
bushes in the plains. It comes freely to light. HumbertieUa indica, 
Sss. is a smaller dull grey species found upon the bark of trees, where 
its colouring renders it very inconspicuous. Schizocephalus hicomis, L. 
is one of the most delightful of the insects one can find conunonly in the 
plains. It is a very long, attenuated insect, with long slender legs, and 
with short wings folding tightly round the body. Its colouring is green 
and the antennae and anal cerci are both the colour of a dry grass blade. 
Sitting among the grass, the insect is indistinguishable from the grass 
blades round it ; its antennae or anal cerci give the idea of grass just dry- 
ing at the tip and one may search for these insects and not find one when 
they are abundant under one’s eyes at the time. They are slow in move- 
ment and the femur is armed only at the tip, the tibia very short. 

Two species of Gongylua occur in India, of which we figure one. 
0. gongyhidea, Linn. (fig. 15) is a notorious insect of which much has 
been written. G. trachelophyUus, Burm. is the commoner Indian 
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insect, a gtsceful creature coloured in tints of yellow and brown and 
commonly found in jungles and woods. 



Collecting . — The great number of mantids are found upon bushes, 
in grass, on the bark of trees. They are most abundant upon bushes, 
rare upon small crops. A number will be found in the bag when it is 
used to sweep insects on grass. These insects should never be included 
with others in a box or bottle while alive, but should be confined sepa> 
rately or at once killed. They are best pinned through the right wing case 
or prothorax, the left wings being set. Bearing is exceedingly difficult 
in most cases, though the eggs hatoh readily, as the special food of the 
young cannot be ascertained or easily procured. What is now specially 
required is careful observation of the food of these insects ; we are not 
aware of any definite observations on the food of individual Indian 
species and no proper estimate of their economic value can be made 
until we have such facts. 
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A smaller group of insects, distinct from Mcmtida by the small 
prothorax and by the forelegs which are not formed for the capture of 
prey ; they are distinct from the jumping Orthoptera by the hind legs, 
which are not formed for leaping. None of these insects are small> 
whilst some are of great length, four to six inches being the usual size for 
the full grown ones. They present a great variety of form and colour, 
some being stick-like, others leaf-like or resembling a blade of grass, 
while others closely resemble other natural objects. The colour schemes 
bear out this cryptic form and their whole appearance is designed to 
give them so close a resemblance to their habitat that they will escape 
the observation of their foes. 

The antennae are commonly many jointed and long. The head is 
small, and not deflexed. The mesothorax is long, as is usually the meta- 
thorax in the elongated species. The legs are long, formed for walking 
and without special structures. The tegmina are small or wholly absent, 
even in forms which have large hmdwings. In many species the wings 
are wholly absent either in both sexes, or in the female only. The male 
hasclaspersat the end of the abdomen, the female a ventral process which 

directs the eggs as they are 
extruded. The diSerences be- 
tween the sexes are often very 
great, the male small, active 
and winged; the female large, 
clumsy and unwinged. 

The eggs are laid singly, 
dropped like seeds upon the 
ground. They are often of 
peculiar form, with very thick 
coveting, and closely resembl- 
ing hard seeds. Little is known 
of the life history of Indian 
species. The young are similar 
to the adult and are stated to 
develop slowly. There is a line 
weakness (suture) between 
Fig. n-PavLuvii sovTHE, NTicPH, the trochanter and femur, 
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which enables the insect to throw off a leg with ease, this leg being later 
formed anew. It has been observed that not only is this useful as a pro- 
tection from enemies but also in moulting, as few Phasmids can moult 
successfully without remaining attached to the cast skin by a leg, and 
this adaptation enables the moult to be completed, though with the loss 
of a limb. (Bordage.) The food is apparently wholly vegetable 
and no cases are recorded of these insects being carnivorous ; they eat 
the leaves of plants and some possibly feed upon lichens. None are 
injurious in India and their habitat is practically confined to the forest 
and jungle areas of the warmer parts of India. Not much is known of 



Fig. 18— Phyluum scythe. 
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Indian species and none are likely to be found in the cultivated areas. 
Westwood figures a number of Indian species (Cab. Or. Entom., 1847). 
Brunner listed 19 from Burma, and Bolivar 26 from South India. Kir- 
by’s Catalogue enumerates 65 Indian species. 

Pulchriphyllium (Phyllium) scythe Gr. (figs. 17, 18) is a large leaf- 
likeinsect, whose life history is described by Murray and quoted in Sharp’s 
Insects. It occurs in forest areas in Assam. 

ACRIOIIO.S. — Short-horned Grasshoppers. 

The antennw short ; the auditory organ on the first abdominal segment ; 
the ovipositor composed of short valves formed for digging ; tarsi 
three- jointed. Hind legs long, and saltatorial. 



PiR. 19— AcaiDIUM MSLAKOCOBNB. 

A family which can scarcely ever be confused in the field ; the short 
antennae and leaping hind legs mark a true grasshopper at once. The 
size varies from a length of a quarter and a wing span of nearly half an 
inch to a length of over two inches and a wing span of three to four. 
The majority are less than one inch long, the smallest among the Tetri- 
gin%, the largest among the Acridiince. Size is usually sufficiently 
constant to be valuable as an indication of species. With few exceptions 
the colour is cryptic ; the colour schemes harmonize so closely with the 
natural surroundings that the insects are difficult to see. Since the life 
is a long one and the surroundings vary with the change of season, it is 
common to find that, while the nymph is also cryptically coloured, the 
colour may not be the same as that of the imago. There may be two or 
more actual colour schemes in the whole life, both cryptic and adapted 
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to changes of season. Young grasshoppers hatching in the rains are 
frequency green to harmonize with the growing vegetation ; this often 
gives place to “dry grass colour” in the adult which is found in October. 
Others which live on dry soil, on rocks, on moors, on sand dunes are 
coloured in shades of grey and brown with lighter markings and spots ; 
in nearly all the colours are dull, and though varied, evidently cryptic. 
In the true locusts further and more striking colour changes take place 
one of which is the '‘swarming colour,” a vivid red, that probably facili- 
tates migration by rendering the swarm visible at a distance and enabl- 
ing all to j oin it. A very few are vividly coloured and undoubtedly exhibit 
warning colouring; this is correlated with the habit of living exposed 
on the plant and the young are also warningly coloured, though not 

always in the same 
tints as the adult. 
In a large number of 
cryptically coloured 
forms, we find that the 
lower wings are bright- 
ly coloured ; in flight 
this colour is very con- 
spicuous and it is not 
difficult to follow the 
j erky zigzag flight with 
the eye; but as the 
wings close on the 
insect settling, all trace 
of the colour is lost, 
the tints of the upper 
wings and body blend 
with the surroundings, 
the insect sits still and 
vanishes before one’s 
eyes. There is no 
doubt that the bright 
Fig. 20—TYLOTROPimu8 DiDYMUB. colours of the lower 

wingS| which sometimes extend to the sides of the abdomen, are 
* ‘deceptive ** and materially assist in the escape of the grasshopper 
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from birds or other enemies. Although the general form of the body 
is usually uniform throughout the family, a few are modified in con- 
nection with their habits. Thus the surface grasshoppers (Chrotogonm) 
which live on the soil are very much flattened, the prothorax and 
tegmina roughened. Some of the species that live among long grass 
are elongated, the body cylindrical, admirably adapted to cling to and 
resemble the long grass stems. 

As in other Orthoptera, the chitinous iiitegimieiit preserves the 
primitive form of the lower insects, the segments being easily distin- 
guishable, the plates little differentiated. The head is of moderate size, 
distinct from the thorax, with large confound eyes and three ocelli. 
The antennae are filiform, with less than thirty joints, flattened in some 
species. The mouthparts are of the herbivorous type, the upper lip (la- 
brum) well developed, the mandibles large with cutting teeth, the maxillae 
and labium distinct, fitted for mastication and bearing sensory palpi. The 
hypopharynx is well developed as a blunt tongue-like organ on the floor 
of the mouth. The prothorax is large, its form and markings useful in 
the discrimination of genera. In one sub-family {Tetrigince) the pro- 
notum is produced backwards as a long process between and over the 
wings (fig. 21). In some sub-families there is a tubercle or tooth-like 



projection on the prostemum between the base of the forelegs. The 
meso- and meta-thorax are distinct, covered by the tegmina, which are 
long and narrow, opaque and variously coloured or ornamented. In 
many species they project beyond the abdomen, in others they are shorter. 
In the Tetrigina they are reduced to tiny lobes and the wings are 
covered by the prolongation of the pronotum (fig. 21). In some species 
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wings are short or reduced, the tegmina reduced to lobes or only 
partially developed. In the majority the wings are large, hyaline and 
many -veined, folding under the tegmina ; they are frequently coloured 
at the base with red, yellow or black. The tegmina and wings in flight 
function as one. The abdomen is long, the segments distinct ; it con- 
tracts and expands telescopically to a great extent in the female, in copu- 
lation being excessively retracted, in oviposition extremely elongated. 
The external genital organs are well marked ; the principal features of 
the female are the upper and lower chitinous valves, which are used for 
digging, the anus being above, the genital aperture below. In the 
male, the genital aperture is on the upper surface of the usually conspi- 
cuous ventral shield, which often ends in a point. There is a small pair 
of cercion the apex of the abdomen at each side of the anus. Males and 
females are frequently of different sizes and also of different colours. 
The anterior legs are short, fitted for slow walking and clinging ; the hind 
legs are conspicuous by the great development of the femur and tibia ; 
the tibia bends back on to the femur, the apex of the former reaching 
the base of the latter and from this attitude the tibia kicks back, giving 
the impetus of the leaping motion. The tibia is outwardly set with thick 
spines. The femur may be specially modified to produce vibration 
when rubbed against the tegmen. The inner face of the femur bears a 
row of knobs ; the femur is rubbed up and down against a projecting 
vein of the tegmen, causing the latter to vibrate. Under the tegmen, on 
the side of the basal abdominal segment, may be seen the auditory 
organ, visible as a round depression in the integument, and containing 
the tightly stretched tympanal membrane. Spiracles are situated on 
the thorax and on the membrane connecting the notum and sternum of 
the first eight abdominal segments. The tracheal system is character- 
ised by having bladder-like dilatations of some of the vessels, which are 
inflated previous to flight and while increasing the bulk of the insect, 
diminish its specific gravity and facilitate flight. 


The life history of the known Indian grasshoppers is uniform in the 
main outlines but only a small proportion have been worked out. Eggs 
are, so far as known, universally deposited in the soil in a compact 
cluster, with gummy matter which hardens and compacts the mass 
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(fig. 22). The number varies with the species, and all are not necessarily 
laid in one mass. About sixty eggs are laid by Hieroglyphus about 



Fig. 22— Chrotooonos teachv- 

FTERUS, S008 IN 801L. xl. 


100-120 by Acridium. The eggs remain 
in the soil for a considerable period, and 
loosen slightly owing to their expansion 
before hatching. The young hoppers 
have the general form of the adult, the 
antennee with fewer joints, the wings and 
internal genital system absent. The 
number of moults is generally from five 
to seven, the wings appearing as lobes at 
the third or fourth moult. The nymphs 
are active from the first ; the colouring, 
as stated above, may change during 


nymphal life or may change slowly until with the penultimate moult 
the colour approximates to that of the imago. The duration of the 
nymphal stage varies with individual species but is usually long. 


It is at present impossible to generalise as to the duration of each 
stage of the life of these insects. Apparently most have definite seasons 
for reproduction, governed by climatic conditions and which are rigor- 
ously adhered to. Thus some have but one brood in a year, the three 
stages occupying the whole twelve months ; the Bombay Locust lays 
eggs in June, which hatch in July (after six weeks), the nymphal devel- 
opment is completed in late September and the imago lives until the 
following June : the Bice Grasshopper on the other hand remains in the 
egg stage from October to June and the nymphal and imaginal life occu- 
py about four and a half months. There are probably many grasshop- 
pers having only one brood yearly. Others have two, as does the 
Migratory Locust, the imaginal life being longest, but the two broods of 
about equal length. Others appear to have two broods during the rains, 
but the eggs laid by the second brood in November remain dormant until 
the follouring rains ; in this case the two broods are of unequal length. 
A number probably will be found to agree with these, having two or more 
broods from June to November, or from March to November, but always 
one hibernation brood which passes the cold weather, and generally the 
hot dry weather in the egg stage. A number have several broods a year 




PLATE TV.— Thk Mioratort Locust. 

Acrididm (Schistocerca) Pbrkorinom. 

IT). Migratory Locust Hopper, in first stage, magnified five times. 

16. Migratory Locust Hopper, in second stage, magnified four 
times. 

17 Migratory Locust Hopper, in thiid stage, magnified tliiee 
times. 

18. Migratory Locust Hopper, in fourth stage, magnified 2^ 
times 

(Reprinted from Th€ Agricultural Journal of India,) 
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but apparently have no regular seaBons. They breed throughout the 
year except in the very cold weather and probably not when food is 
scarce. The Black Spotted Grasshopper (Cyrtacanthacris ranacea stoll) 
is an example, as are the species of Chrotogonus and Atractomorpha 
crenulata. Hibernation and astivation appear to be passed almost 
wholly in the egg in the plains, only a small proportion as imagines ; 
this varies however with different degrees of cold and dryness in different 
localities. A few hibernate as imagines or nymphs in the colder parts of 
the plains. Apparently there is a great variety in this respect and a far 
larger number of species require to be worked out before one can gene- 
ralise on this point. So far as known no Acridiid is anything but herbi- 
vorous, feeding on green plants ; some have a single food plant, others 
several and many appear to be to some extent omnivorous. Grasses and 
gramineous crops are the principal food plants but flowering plants, 
shrubs and bushes are not exempt. Locusts have a very wide range of 
food plants. 

N3miphs and adults live free lives, and are found wherever there is 
vegetation. The greater number are to be found in grasslands, in open 
waste lands, among low herbage. Others live among shrubs, a few 
on trees. Open moors, sand dunes, fallow land also contain other 
species and they range from the plains to considerable altitudes in the 
hills, with their maximum development in the grasslands of the plains. 
This is one of the few families in which the number of purely ‘‘ plains 
species ” is as great as the number found in submontane forest and 
jungle areas. 

This family, being wholly herbivorous and very abundant, is one 
of the most injurious to Agriculture. Besides the two locusts, there are 
grasshoppers which attack special crops and the many species, which 
when abundant, attack gramineous crops. Few of these are specific 
pests of particular crops, they occur spasmodically and irregularly and, 
since grasshoppers are of universal occurrence, nothing is done to check 
them until they are already abundantly destructive. A distinct class 
of pest are the Surface Giasshoppers, species belonging to the genera 
Chrotogonus^ Epacromia, Atrcu^tornorpha, which live on the soil and 
attack young crops. Little is known of which species of grasshopper 
are destructive since the actually destructi ve species is not always the 
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one sent in as destructive and there is here a large field for research. 
The student may be cautioned against accepting the reports of injury 
by Acridiids in Indian Museum Notes; often an entirely harmless 
species is sent in, being the first one to come to hand. Not more than 
two locusts and six grasshoppers are actually and positively known to 
be injurious in India. 

Whilst there is some information available as to the enemies of the 
two locusts, little is known of the checks on the increase of the family 
as a whole. The eggs of the locusts are attacked by Hymenopterous para- 
sites, the young by ground beetles (Carabidcs), the adults by parasitic 
insects and the young of a mite {Trondndium grandmimum, Koch.). An 
Oligochset worm (Henleya Lefroyi, Bedd.) has been found destroying 
the eggs of one locust and probably attacks those of other Acridiids. 
Birds, monkeys and squirrels feed on locusts and the larger grasshoppers ; 
mynas, hoopooes and other birds eat hoppers and fossorial wasps store 
their nests with small hoppers. Certain fly and beetle grubs attack the 
eggs, but while these are probably insects of the families Bombyliidw and 
Cantharida, respectively, the species concerned are not known. 

The family is a very large one, the largest of the Orthoptera, but no 
complete list exists. It is universally distributed through the tropical 
and temperate zones, with a large number of species. Indian forms are 
largely Indo-Malayan, or have a wide distribution over Southern and 
Eastern Asia ; a few are European and African. In India, the species 
are, so far as known, widely spread and not local, though Burmah 
appears to have many species not found in India. No catalogue of 
Indian species has been compiled and the information is buried in the 
literature of the past century. (See page 48.) Bolivar records 100 
species from a small area of South India, Brunner records 157 from 
Burmah. There are probably 500 recorded Indian species and at least 
1,000 now existing in India. Brunner divides the family into nine sub- 
families, which are on the whole well marked. Indian species fall 
mainly into five of these, the characters of which are as follows : — 

TetrigincB. The pronotum produced backwards over the abdomen, 
the tegmina lobelike, no pulvillus. 

PneumorinoB (African). 

MaetacincB. Antennse shorter than the anterior femora. Head 
short. 




PLA.TE V. — Miqratoky Locust. 
Aoridium (Schistocbrca) Perbgrinum. 

Fip. 10. Migratory Locust in swarming colouration 
,, 20 The same in f*gg-iaying colouration 

(Reprinted from The AgricuUni al Joui^na^ oj India ) 
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PfOBco'piincB (American). 

Tryxalince, — ^The face looking down, the vertex of the head pro- 
duced forward forming an angle. Prostemum unarmed. 

OedipodincB, — ^The face looking forward, vertex rounded. Pros- 
ternum unarmed. 

Pyrgofncrphincp. — ^Face looking downwards, prostemum with an 
elevated lamina. 

PamphagincB. — (Europe, Africa and E. Asia). 

AeridiincB, — ^Face looking forwards, prostemum with a tooth-like 
process. 

The classification is best studied in the works of Brunner, de 8aus- 
sure and Bolivar. The Tetrigince are recognizable at sight ; the Acri- 
diince^ and Pyrgomorphinoe are clearly distinct, the TryxalmcB and 
OedipodincB are not always easily distinguished as the characters are 
not universal in both sub-families. 

Tetrigince (Tettigides). — Small insects, of a dark-brown colour, 
found upon the soil and in grasslands. There are a considerable number 
of species which are not easy to distinguish. The sub-family as a whole 
are sharply marked off from the remainder of the family. Most are 
roughened and warty above, as are the Chrotogoni, and this with their 
colouring renders them difficult to see on the soil. Some are leaf-like 
and live among dead leaves ; all are bizarre in appearance and superfi- 
cially resemble Membracids. They are most abundant on damp soil and 
near water ; some are aquatic and have the hind tarsi more or less 
expanded to serve for swimming ; at least one species in India is 
aquatic, feeding on vegetation at or below the surface. 

Hancock lists a total of 434 species from all parts of the world, with 
34 Indian species. Scelimena (fig. 21) is a semi-aquatic genus with 
three Indian species, S. producta, Serv. ; S» harpago, Serv. and S. unci- 
nata^ Serv. Criotettix has five Indian species; in this genus the inser- 
tion of the antennae is on a level with the lower part of the eye, in the 
former below the eye. Aranthdhhus has three species. Mazarredia is 
an Oriental genus with four species in India. Parotettix has two Indian, 
two Burmese species ; Coptotettix has four Burmah species, and Sausmi- 



82 


OSTHOPTKIU. 


reUa two, one also from India. The student should consult Hancock 
(Genera Insectorum) for the genera, Brunner and Bolivar for most of 
the species. 

Eumastacina . — ^The species of this sub-family are not found com- 
monly in the plains and are confined to the moister forest areas. Burr 
lists 23 Indian species (Genera Insectorum) including the aberrant 
Choroetypus fenestratus, Serv. 

Tryxalina . — ^The genus Tryxalit {Acriia) includes a small number 
of very variably coloured insects, distinguished by their slender form, 
produced head and flattened antennse. One species (fig. 23) is common 



Ki(t. *iS— TBTXAUS TCBRITA. 

(F. M. B.) 

throughout the plains, formerly known as Tryxalis twrita, L. ; there is 
confusion in the present nomenclature and it is also referred to as Acrida 
turirUa, L. and as .d. exaUata, Wlk. This species varies in colour from 
green to “dry grass” colour, some with bright markings, othen without ; 
the tn*l«« are smaller (36-46 m.m.) f&an the females (52-64 m.m.). Tryx- 
olw hgvbrit, Burr is a semnd large species separated by Mr. Burr in 
his revision of the genus (Trans. Ent. Soc. I<ondon, 1902, p. 149). T. 
hrmeoUit, Bol. and T. variabUis, Slug, are also Indian. AcriAeUa is 
represented by A. indica, Bol. and OelaHorrhims by two species from 
Bumali and Sikkim, respectively. 



PLATE VJ. — The Black-Spotted Grasshopper. 
Cyrtacanthacris ranacea (Acridium Aeruoinospm). 

(Reprinted from 7'A« Agricultural Journal of India ) 
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Epacfomia. — genua of amall grasshoppers, common throughout 
India. E. dorsalis, Thunb. (fig. 24) is the most abundant species, found 
as a surface grasshopper destruc- 
tive to young crops. It has the 
unusual habit of coming to light. 

There appear to be two broods 
yearly during the rains and 
hibernation takes place in the 
egg stage. 

Oedifodince, — This is a large 
sub-family including a large 
number of species difficult to 
distinguish. Oedaleus (Gastro- 
margus) marmoratus, Thunb. is 
universal in the plains, marked by 
its brilliant orange and black lower 
wing. Sphingonotus, Trilophidia, 

Acrotyhis, Heteropternis, Chloeo* 
bora and Dittoptemis are also represented. Pachytylus (Locusta) cine- 
rascens, Fabr. (danicus, L.) is a large insect of a dull grey colour 
sometimes marked with brilliant green with a median keel on the prono- 
tum. It ha^ a wide distribution over Southern Europe and Asia and 
though known to form swarms and migrate in Europe, has not been 
recorded as a locust in India, where it is a somewhat uncommon insect. 
It has been found in numbers in grasslands and there is some reason to 
believe that, becoming abundant in extensive tracts of grasslands in the 
less cultivated districts, it migrates in swarms over the country. Such 
swarms are apparently rare and they remain in uncultivated areas, but 
it will probably be definitely ascertained that the swarms of green locusts 
occasionally seen are of this species. 

PyrgomorphincB, — Autarches miliaris, Fabr. (Phymateus punctatus, 
F.) is the brightly coloured grasshopper found in the lower hill slopes ; 
it is black or dark green, with roughened tegmina and thorax, with 
yellow spots on the tegmina, the abdomen with red bands, the prothorax 
and head with a broad continuous yellow band. This insect when seized 
emits from pores in the thorax a liquid that froths up and diffuses an un- 
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pleasant odour. The habit is a very striking one and is apt to disconcert 
the unwary person who does not expect it The warning coloura- 
tion of this insect is very striking and this emission of evil smelling froth 
is probably a good protection. A cbiTping sound is produced in this 
species by a method unusual in the family ; at the base of each tegmen 
and distinct from it is a small chitinous plate, the convex curved 
edge of which meets the concave curved edge of the median 
cbitinous plate at the base of the tegmina (the Scutellum) ; the former 
moves in an arc so that the curved edge which is striated , rubs 
against the striate fixed edge of the Scutellum, producing a vibration 
which is probably intensiffed by the tegmina The sound ia distinct hut 

not (oud and is probaWy protective as it is produced by the female. 

This is the so-called “ Coffee Locust ” since it occurs plentifully 
on coffee estates but it is practically harmless. It is recorded as 
destructive to coffee in Ceylon and E. E. Green has published a circular 
on it (Circ. Eoy. Bot. Garden, (Vylon, 111, 18). There is, in Ceylon, 
one brood yearly, eggs being laid in October-November and hatching 
in March, the nymphs being full grown by September. Several species 
have been made of the varieties of this species. 

Poecihcera picta, Fabr, is the conspicuous Painted Grasshopper so 
common on the ak plant (Calotropis spp.). It is brightly coloured in 
blue and yellow, living openly on its food plants and evidently protected 
by its bad taste from birds. There are at least two broods a year, the 
last (in November) laying eggs that pass through the winter. The nymph 
is coloured in yellow with black stipples and red spots, this colouring 
gradually giving place to that of the adult in the last two instars before 
the final moult. The distribution of this species is peculiar and follows 
that of its food plant which thrives in the drier portions of India from 
the north of the Punjab to the Southern extremity of Madras. Atracto- 
morpha crenulata, Vahi. (fig. 26) is extremely common throughout the 
plains, and is a serious pest to young plants. The males are smaller than 
the females and often brown, while the female is commonly green. 
Tobacco is a favourite food plant of the insect in all stages and the 
round holes eaten in the leaves of this plant are frequently the work 
of this species. It is reported as injurious to cane in Java. 
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Chfotogonus (fig. 26) includes the common surface grasshoppers, 
flattened, the upper surface of a dark earth colour, roughened, with spots 

•. of white or yellow, the 
lower surface white. These 
insects are found in fallow 
fields, on newly-sown land, 
in grass and low crops. The 
male is smaller than the 
female. The latter lays 
about 60 eggs in a mass in 
^ the soil and there appear 
to be no regular season^ 

for breeding. They ure 

among the most common of 
insects in the cultivated 
plains and are often serious- 
ly destructive. The number 
of species concerned is very 

2.V ATKACTOMOBPHA (^RPNCtAlA. . 

uncertain. Chrotogonmtfoc- 

hypterus^ Bl. appears to be the 
common plains’ species but it is 
either a variable species or several 
are confused. C. lugubris, Bl. is a 
smaller insect of similar appearance. 

(See Ann. Soc. Ent., France, V, 

607, where Blanchard describes 
Omniexecha trachypterus. lugybrisy 
etc., from India.) 

Acfidiince. — A large sub -family 
which includes the locusts and large 
grasshoppers. They are readily 
recognised by the tooth between 
the base of the forelegs. 




Catantops is a large genus of mo- 
derate sized insects found commonly 


Via * 26 — Ohbotogonvs luoubris 
(1. M. N.) 
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in grass lands. C, indicm, Bol., C. humeraUs, Thunb. and C. axiUarie, 
Thunb. are the species of general occurrence. Cyrtacanthacris ratwusea, 
Stoll. {Acridiutn aeruginosutn, Burni.) is the very common large grass- 
hopper found in the fields especially on cotton. There is no record of 
its migrating. It breeds apparMitly at all times, the eggs as usual in the 
ground, the nymphs being green, a pinkish line developing on the pos- 
terior edge of the pronotum as development proceeds. In the insectary 
eggs were laid in November, hatched in January, and, after six moults 
the nymphs became full grown in May, the total nymphal life being 113 
to 138 days. They were fed wholly on cotton. Males are smaller than 
females. The adult is distinctly more markedly black and white in 
colouring than any common Indian Acridium {Plate VI). Schiatocerca 
{Acridiutn) peregrinutn, 01. is the North-West or Migratory Locust of 
greatest notoriety (Plate V). It occurs now over North India, Afghanis- 
tan, Arabia, Persia, Northern Africa and Cyprus ; it has been found far 
out in the Atlantic Ocean and is believed to have actually originated in 
South America and spread thence to Africa ; it is known to have spread 
so far West as England and constantly reaches the Assam valley and the 
most Eastern Hills of Northern India. It has been much discussed and 
written about, but we are not aware of any one really good account of 
its life history, depredations and movements. In India it is destructive 
only in the dry areas of the Punjab, since only in these does it breed ; the 
swarms of adults can be frightened away, but it is the hoppers (Plate IV) 
which are really destructive. The student should see the article on 
“Locustsin India” in the Agricultural Journal of India, Vol. II, p. 238, 
and consult the voluminous literature on the subject. Acridium sue- 
cinctum, Linn. (Plates 11 and 111) has been the subject of investigation 
recently and while we require to know more of its enemies, its move- 
ments and life history are well known (Mem. Agric. Dept. India, Ent. 
1, “The Bombay Locust”). The most interesting point is the very 
curious colour changes which are more complex than in the Migratory 
Locust. The following extract is interesting as it almost certainly 
refers to this species : — 

“ A friend of Mr. Kirby informed him, that at Poona an immense 
cloud of locusts ravaged all the Mahratta territory, and was thought to 
have come from Arabia. This, indeed, was a most astonishing swarm, 




PLATE VII. — Hieroglyphus Furcifek. 

Tub Rice Grasshopper. 

Fig. 1. A single egg. 

„ 2. Egg mass. 

,, 3. „ divested of the onter covering. 

,, 4. Nymph, last instar. 

„ H. Imago, male. 
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if Mr. Kirby’s friend was correctly informed. The column extended five 
hundred miles, and was so dense as thoroughly to hide the sun, and pre- 
vent any object from casting a shadow. This horde was not composed 
of the migratory locust, but of a red species, which imparted a sanguine 
colour to the trees on which they settled.” (Cuvier’s Natural 
History, 1832, Vol. II, p. 207.) Acridium is also represented in the 
plains by rarer forms, large robust insects found chiefly on trees and 
bushes. 

Demodocus (Heteracrig) includes large grasshoppers distinct from 
Acridium in having the pronotum more flattened with two dorsal light 
stripes enclosing a central dark fascia. Z). robustus and D. capensis, 
Thunb. are common species. 


Hieroglpphus banian, Fabr. (furcifer, Serv.), is known as the Rice 
(Grasshopper and breeds freely in rice land and wet grassland (Plate 



27— HlilROGLYPHUS F17RC1FKR, MICROPTKROU8 FORM. 


VII). There is but one brood yearly, the eggs remaining in the soil from 
November to June* The tendency to abbreviation of the wings is very 
marked and in the same place can be found macropterous forms with 
intermediates to micropterous ones. There is a considerable amount of 
variation in size and a species (H* cotesii) was described which is prob- 
ably not valid. The common species can be found over a wide area of 
the moister parts of India* Amongst the most delightful of TndiAD 
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insects is the large Teratodus monticollis, 6r. (iig. 28) ; it is dull green or 
“dry grass ” colour, with brigbser colouring under the wings; thepro- 



Fig. 28— Tcbatodoh monticollis. 

notnm is produced up as a sharp hood over the body, giving it a most 
striking appearance ; in flight (fig. 29) it is extremely beautiful, the bright 
colours showing out. While it is common in Western and Southern 
India, it does not appear to occur East of the Deccan and the dry parts 
of Central India. The young forms have the hood well developed and 
are extremely striking in appearance, the lateral compression being veiy 
marked. They look like green leaves. 

In thick vegetation and in green crops, one sees numbers of little 
active green grasshoppers, feeding on leaves and often very destructive ; 
these are Oxya, the common species known as 0. velox, Thunb. predomi- 
nating ; these are of small size, and have a dark streak along each side 
and on to the tegmen. They are found commonly in the rains and 
appear to emerge only at that time. 

CoUeeling, etc . — Grasshoppers are easily collected, either with a net 
or by hand. Many forms are got by sweeping in vegetation and this 
is perhaps the best method. Few come to lights {Epacrotnia, Chroto- 
gomte, etc.) or to any bait that can be put down. When killed in a cya- 
nide bottle they make good specimens ; benzene, chloroform and other 
fluids are not good, the hindlegs being often shed or broken. They are 
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easily stored in paper cylinders and travel well through the'postin this 
way : if pinned, the left wings should be spread, the pin through the right 
wing or thorax. Large specimens may be dtufied, but this is not neces- 
sary if the specimen is properly dried. Rearing from the egg is some- 
times difficult unless done on a really large scale and even then the right 
conditions must be maintained, especially an adequate amount of 
moisture in the air. Adults mate in large cages and lay eggs freely if 
not disturbed and given suitable conditions. 



Fijf. *29— TBKAfOPVS MONTIl’OLUB. 

(FfOM CuvUr) 



DBCBPTIVE COLOURINO. 


The AcridiidcB more than any other group of insects exhibit that 
combination of colours which is designated under the above term, a 
scheme of colouring designed to deceive birds and other predators which 
pursue these insects. The essential features are a Coptic scheme of 
colouring functional when the insect is at rest, with bright and conspi- 
cuous colouring revealed only when the insect is in flight and concealed 
by the forewings or by the attitude when the insect alights. If one goes 
into a grass field, intent on observing large grasshoppers, one will sud- 
denly see a brightly coloured insect jump up, fly a little distance and 
disappear. One sees it by the bright colours and one can, as a rule, 
easily follow its flight by them. These bright colours are in the lower 
wing and perhaps part of the abdomen ; they are visible only when the 
forewings are expanded in flight revealii^ the large expanse of lower 
wing and the abdomen. The insect in flight is easily visible owing to 
these bright colours and the Acridiide fly with a swift jerky motion, at 
the end of the flight suddenly wheeling down and settling motionless 
with closed wings. The eye has followed the bright colours and loses the 
insect as these ^sappear with the closing of the wings at the completion 
of the flight. One^s eye is not seeking the cryptically coloured grass- 
hopper, which thus escapes attention, even if one could easily see the 
motionless insect coloured in shades approximating to its surroundings 
and marked with darker colours to suggest the light and shade in the 
v^etation. With the exception of thewamingly coloured grasshoppers 
and the vividly coloured locusts, deceptive colouration of this kind, de- 
pending upon bands of yellow, red or other vivid tints, is very common 
among Acriditda. Exceptionally beautiful examples are found in (ras- 
tromargus {Oedaktu) and in the extremely striking Teratodus numticolliM, 
the colouring in the latter being on the body under the wings rather 
than on the wings. An instance is also found in the Leaf butterflies 
{KaUifna inachis^ and K, Horsfieldi) in which the upper surface of the 
wing has a bright orange blotch, visible in flight, whilst the form of the 
wings, the colouration and the restinjg attitude are extraordinarily like 
a leaf; at rest the insect is invisible, ih flight it is conspicuous and the 
transition the latter to the former at the close of a brief sigsag flight 
is extraordinarily deceptive. 

Another group with conspicuous examples is the Sphingida, the 
body and forewing of the lar^ge sp^ies being commonly coloured in dull 
cryptic tints which harmonize with bark, while the lower wings are 
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banded in bright colours which extend otten to the sides of the basal 
abdominal segments. The same colouring is found, for instance, in Noc- 
tuid Moths of the genera OphidereSt OphimUf Hyhlaa and Catocala, as 
well as in the Mantidce^ a few of the ArctUnce^ and an exceptional Pyra- 
lid. Some Coreidae also exhibit it and it is probably commoner in cryp- 
tically coloured insects than is generally supposed. The commoner Ci- 
cadas exhibit it in exceptional beauty, the cryptic colouring being very 
marked and the lower wing very vivid, the flight jerky and in zigzags. 
We are probably correct in concluding that in all these, the insect relies 
on its protective colouring first, but if disturbed, the deceptive colourmg 
is brought into play in the sudden quick flight to another tree, when 
cryptic colouring is again predominant. This colouring gives us a glimpse 
into the inner life of insects which is, in its way, instructive. There are 
so many adaptations of this kind in insects that one can lealize dimly 
that, always and at all times, they are in danger from birds, from lizards, 
from Asilid flies, from Dragon flies, from Locustids, from Mantids and so 
on. To enable them to escape they have various forms of colouring but 
the mere fact that they are in constant danger of being destroyed shows 
how far their mentality must differ from ours and how constant is the 
working of that balance of life that prevents the undue increase of any 
one species above its fellows. 

LocusTiDiB. — Long-horned Grasshoppers. 

The antennce lofig, niany^jointed. The auditory organ on the fore tibia. 

Tarsi four-jointed. The fe^nale with a conspicuous ovipositor. 

This family is at once distinguishable from the Acridiids by the Jong 
antennse and the position of the auditory organ ; it is less clearly dis- 
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tinot from GryUids in the wings and tarsi. These insects are usually of 
large size, none of less than half an inch in length, a few exceeding two 
inches. They are less robustly built than the Acridiids and include a 
greater variety of forms. Many are elongate, the body narrow, the 
general colour green variegated with darker tints, their form and colour 
blending with the grass or vegetation -among which they live. Others 
are larger, the tegmina broader and leaf-like; (fig. 31) the colour is green 



and the veins of the tegmina suggest the veins on a green leaf. These 
live upon busby plants and are well concealed. Others living upon bark- 
are grey, the tegmina roughened, and so closely adapted are they to their 
habitat that they can scarcely be seen until they are in motion. 

The antennae are very long and fine, with many joints, functioning 
as delicate organs of touch. The mouthparts are of the herbivorous 
type, the mandibles short and powerful, the palpi well developed. Tht* 
prothorix is large and distinct ; the tegmina are thickened and coloured, 
usually sloping over the abdomen, with admail basal flat area, in the 
males, this flat area is modified to form a soimd producing organ ; the 
right tegmen overlaps the left and has on its lower surface a sharp point; 
the left on its upper surface a file ; by the movement of the tegmina, 
vibration is produced, the sound being intensified by the stifl tegmina. 
In some spe^es this organ occurs in bofh sexes. The hind wings are large 
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and folded below the tegmina. A number of species are wingless or have 
wings reduced in size. The foreleg has a swelling on the tibia, in which 
is situated the auditory organ, closed externally by a l^mpanal mem- 
brane situated in a small depression. This organ is not present in all 
species. The hind leg is similar to that of the Acridiids, the femur 
dilated near the base, the tibia long and reaching to the base of the femur. 
The female is characterised by the ovipositor, a conspicuous external 
structure, often at large size and shaped like a sword. The male has 
external clasping organs. The abdomen is soft and fleshy, not exten- 
sible. 

The life history of no Indian species appears to have been worked 
out, though the eggs and nymphs are common. Eggs are laid in the 
edges of leaves, in the stems of grasses, in the bark of trees and in the 
soil. As a rule these eggs are flattened ; the female makes a slit with 
the ovipositor and deposits her eggs in the slit. Nymphs are found in 
the habitat of the adults and pass through an unknown number of 
moults, the wings appearing gradually. 

Locustids are, as a rule, nocturnal in habit, remaining quietly in 
concealment during the day ; this is not an invariable rule. While 
many are herbivorous, some are predaceous on insects, probably only in 
part and with the power of becoming herbivorous if food is scarce. The 
holes eaten in the blades of leaves of ornamental shrubs in the plains are 
probably the work wholly of Locustidce and a large proportion appear 
to feed in this way. Diurnal species have been seen to capture butter- 
flies, but as most are nocturnal their food is not known. Many are con- 
spicuous songsters, the sounds produced varying from a deep harsh note 
to a sustained high shrill one. Some come to light, as do so many winged 
nocturnal insects. LocAistidoe are most abundant in the rainy months 
and are practically never captured during the cold weather where this is 
well marked. Hibernation appears to take place in the egg stage but this 
is not certain and if it occurs, the eggs must presumably be laid in some 
situation more permanent than a grass stem or a leaf. 

In India none are recorded as pests except the aberrant burrowing 
Schizodactylus whose habits place it among Oryllids rather than Locus- 
tids. Elsewhere are few which become sufficiently abundant to be des- 
tructive to cultivated plants. These insects are rarely found in numbers 
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in India and appear to increase slowly. The Conocephali that live in 
grass are perhaps the most abundant. 

The most recent catalogue of the family is Kirby’s in Volume 11 
of “Synonymic Catalogue of the Orthoptera” (1907). Following Brun- 
ner he divides the family into 24 sub-families half of which are unknown 
in ‘‘India’’ or known from single genera only, while four only contain the 
majority of our species. A total of 205 species is enumerated from India, 
Burmah and Ceylon, though the family is extremely little known in 
India and many species remain to be found. In this as in other Orthop- 
terous families, the number of tropical forms far exceeds the Himalayan 
and patearctic, though in this family more than others the vast major- 
ity are forest species and are found but rarely in the cultivated plains. 
The literature of Indian forms is given by Kirby ; the works of Brunner, 
Bolivar, Redtenbacher, Saussure are the most important. The distri- 
bution of species is as follows : — Stenopelmatincp 5, RhaphidophorincB 3, 
GryllacrintB 40, DecticincB 1, Scyinee 1, ConocephaUnce 13, Ayrcpciina 
10, XiphidiincB 8, Liatrocebincp 6, Eumegalodontinoi 1, Prophalangop- 
since 1, PsetidophyUince 4.5, Mecophodinos 2, Phylhphorince 7, Phane- 
ropterincB 57. 


StenopelmcUincB. Oryctopm includes two species found in buiTows 
in a river bank near Trichinopoly by the Professors of St. Joseph’s Col- 
lege. The male has rudiments of tegmina and wings, well developed 
eyes and tarsal claws ; the female has quite small eye spots, the antennae 
are very small or absent, the tarsal claws rudimentary, the ovipositoi 
absent and the insect is 
wholly apterous. Both 
sexes were found to- 
gether in the burrow. 

Two species are des- 
cribed, 0. BoUvari, 

Brunn. and 0. prodi- 
giosus, Bol. (fig. 32). 

We figure the female 
from Bolivar (Ann. 

Soc. Ent. France, 1899, 

784). 
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Oryllacnna‘. Schizodactylus monatruosus, Don. (fig. 33) (the bher- 
wa of Behai) is an extraordinary insect, rather doubtfully placed in 



Fi(f. 33— SCHIZODACTYLOB MONSTRUOBCS. 
(P. M. H.) 


this family. It is a large insect, robustly built, with long tegmina 
which roll up into a spiral ; the sides of the tegmina turn down 
abruptly as in the OryllidcB and the tarsi have curious flat expansions 
The appearance of the insect is extremely striking and its large jaws 
make it appear ferocious. It is wholly a burrowing insect, living in 
sandy soil and often near rivers, making deep burrows in which it 
lives. The eggs are laid in the burrow, the female having no ovipositor 
and behaving much like a cricket. It is believed to be carnivorous, 
and is destructive to crops only when its borrows are so abundant 
that it cuts the roots o* plants. Its distribution in India is a curious 
one including Tirhoot, parts of Assam, Bellary, parts of Sind and 
Multan. Apparently it is dependent upon peculiar conditions of soil 
and moisture. 
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Conocepfmlinae. — Conocephalus includes narrow grasshopper-like 
forms which live in grass.^apTheir eggs are laid in the stems of grasses 



Fig. 34— CONOCBPHALUS INDIC'CS BEDT. 


and the insects of all ages are found in waste lands and long grass. 
The males produce a sustained shrUl note which is exceedingly difficult 
to locate and the shrill music heard in long grass is mainly produced 
by these species. C. indicus, Bedt. and T. palUdus, Bedt. are the 
common species. 

Mecopodinae. — Meropoda tdongata (fig. 30) is a very large form, of 
a dark brown colour, of the “ dead-leaf ” tint, the tegmina often with 
markings such as are found on decaying leaves ; it is found sparsely 
over the plains, among trees and not in the open. 

Pseudophyllinae. — SaOirophyllia includes the large flattened forms 
coloured like bark, which are found sitting motionless on the bark 
of trees by day and are active by night. Their roughened upper 
surface, their colouring in dull shades of brown and grey, their 
flattenedform and motionless attitude pressed against the bark renders 
them a very notable case of cryptic form and colouring and they are 
extremely difficult to see. 

Cotteding. — ^Locustids are best collected by careful search among 
grass, on bushes, on the bark of trees, under the loose sheets of bark that 
are found on some trees and between the sheathing leaf-stalks of palms. 
Rearing is apparently possible only 4ifhen the food habits of the young 
are first ascertained. When killed (in a cyanide or B. C. bottle), they 
should be pinned through the right tegmen, the left tegmen and wings 
set. Drying must be very thorough as the abdomen is very fleshy, but 
if properly done, stuffing the abdomen with carbolised cotton or other 
similar treafanent is not required. 
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(tRYLltd^. — Crickets. 

Lctipinif insects, With usmlly long filiform antenna. The auditor g organ 
18 on the fore tibia. The wiwjs are turned <mr at right angles from 
the dorsal to the lateral surface of the hodg. Tarsi three- jointed ; 
female with a hn/f ovipositor. 

Gryllidce are distinct from Locustidce in the tarsi and the wings; 
they are, however, a group which contain many different types of insects 

which hardly fall into one 
family and which, with further 
knowledge, will probably be 
split up. All do not have long 
antennte ; some have no ovi- 
positor, and in others the 
wings are not deflexed. If 
we remember Schizodactyhu 
which may be a Gryllid, and 
are familiar with Gryllotalpa 
and Tridactglus. it is easy to 
realise that Locustidce and 
Gryllidce are hard to separate 
and that peculiar environ- 
ment has produced such 
changes in some forms that 
they scarcely come within the 
definition of the family Th(» 
Gryllidce as a whole are a 
large family not of great importance economically and not interesting 
to the ordinary student of nature. The Indian species are probably 
very imperfectly known. Brunner lists 43 species from Burmah of 
which he describes 20 as new to science ; Bolivar lists 3r) from South 
India of which 14 were new. Kirby’s Catalogue lists 130 species 
from India, Burmah and Ceylon of which 80 occur in India. There are 
probably many new species to be found and there is much interesting 
work to be done in the biology of all of them. The works of Saussure, 
Brunner van Wattenwyl and Bolivar include the most imjiortant 
literature of the family as a whole. 

IIL 
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Allowing them to be a group which will eventually be split uj) and are 
now maintained for convenience rather than logical fact we can discuss 
them individually and need make no general statements about the 
family as a whole. The family is by de Saussure divided into seven 
tribes, regarded by Kirby as six sub-families. The following key 
follows de Saussure’ s arrangement and is given in Sharp’s Insects : — 

1. Antenna‘ ten-jointed : ])osterior tarsi aborted. Tiibe 1. Tri- 
ffacti/lides. 

1'. Antenna* inaTiy jointed; posterior tarsi normal. 

2. Tarsi compressed, the second joint minute. 

Anterioi legs fossorial : anterior tilua' at the apex with two to 
four divisions. Pronotuni elongate, ovate, rounded behind. Female 
without ovipositor. Tribe 2. Grifllotalpides. 

y. Anterior legs formed for walking. Ovipositor of the femah* 
visible (either elongate or rudimentary). 

4. Posterior tibia* biseriately serrate. Tribe Mjimeco'fdnhdvs, 

4’. Posterior tibi<f‘ biseriately spinose. ()vij) 08 itor straiglit. 

Antenna* short, thickish, almost thread-like. Facial scutellum ex- 
serted between antenna*. Posterior tibia* dilated. Gen. M ffHHecophila^ 

5’. Antenna* elongate, setaceous. Facial scutellum transvcise. 
visible below the antennae. Tibia* slender. 

(). PosLorior tibia* armed with two strong spines, not s(*iiate b(*- 
te.een the spines. Tribe 4. Grt^Jlides, 

()’. Posterior tibia* slender, armed witli slender spines, and ser- 
rate between them. Tribe o. Oecanthides. 

2’. Second joint of the tarsi depressed, heart-shaped. 

3. Posterior tibia* not serrate, but biseriately spinose. 

4. The spines on each side three and mobile ; apical spurs on the 
inner side only two in number. Ovipositor short, curved. Tribe fi. 
TrigoniMides. 

4’. The spines numerous, fixed. Ovipositor elongate, straight. 
Gen. Stenogryllus. 

* The KeiaiH MyrmcfophUa^ lieiiif' exceptional in several reN|>ects, is treater! separately. 
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3 , Posterior tibiu* serrate and spinose on each side, the apical 
spursj as usual, three on each side. Ovipositor straifjht or curved. 
Tribe 7. Eneopterides, 

We may here discuss the group under divisions including the Tridac- 
fylince (small surface crickets), GryllMalpince (mole crickets), Gryllma 
(house and field crickets, burrowing crickets), Oecanihiwr (plant 
crickets). 

Tridactylmw are small insects, measuring about one-quarter of an 
inch in length * the antenna? are short with about ten joints, the wings 



Fig. aa— TRinA< TYLFS «P. \ S. 


in some are impei*feotly developed, in some fully developed : the abdo- 
men terminates in six processes like cerci, which are hairy and strongly 
suggest the hairy processes used by some aquatic larva' to support 
themselves on the surface film of water while they get air. The hind 
legs terminate in two straight processes, the tarsus not being formed, and 
the tibia also bears lateral processes, which apparently are spread out 
upon the wet soil on which the insect lives and act as supports ; these 
lateral processes are also capable of being closed up. These little insects 
live upon damp soil; they are common on the banks of tanks, in irrigated 
fields, in watered gardens ; they prepare small galleries by burrowing 
along the surface of the soil and live in these burrows. They form a very 
large part of the tiny “flies” which crowd in hordes round lamps in such 
places as Calcutta and are enormously abundant in places near large 
rivers. Tridactylus vanegatus, Latr. in Europe is said to burrow in the 
sand of river banks. Tridactylus thoracivus, Guer. from the Nilgiris, 1\ 
major, Scudd. from “India” and T. castefsi, Bol. from Triehinopoly are 
our recorded species. 

GryllotalpincB include large insects, which are characterised readily 
by the forelegs, which are profoundly modified to form powerful digging 
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iiistraineiits. The8<‘ insects grow to a lengtli of over one inch, the head 
and prothorax very hard, the antenna' short, the wings tightly wrapped 
round the soft abdomen (fig. 37). As in other Gryllids, the hind 
wings are extended backwards and appear as a slender process beyond 
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the teginina when at rest. There is a pair of cerci at the end of tin* 
abdomen. The forelegs are extremely powerful and by digging and press- 
ing, the hard head and prothorax is forced through the soil, the soft 
abdomen and weaker posterior legs following. The female is destitute of 
an ovipositor and lays her eggs (fig. 3H) m the buiTOw% which extends to 
a considerable depth below the surface. These eggs have been found iii 



Fig. 3S- Oryllotalpa afrk ana ; rocs, hedccfu to J, and nymph. 


a cluster in the moist sand of the river bank, soft white oval eggs lying 
loosely in a round chamber at some depth in the sand, The young 
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uyrupliH thrive on a diet of Hy gmbH, worms and otlier small animal life, 
making small burrows in the loose sand. 

Like other parts of tlie earth’s surface, the soil for some twenty feet 
down contains abundant ins(»ct and other life, which forms the food of 
the mole cricket and in search of which it burrows through the soil. 
Wlien its burrows are near the surface, damage is caused to the roots of 
plants and the insect is destructive to this extent. 

The winged imago flies at niglit and conies to light very readily. 
In tlie rains they are often flooded out and in dry weatJier descend 
deeper for soil moisture. There are many ingenious ways of destroying 
them, none sufficiently effective to appeal to any but an econoiniL 
(Uitomologist. Two species occur in India. Gryllotalpa africana^ Pal. B., 
which is widespread over tlie plains and lower hills (also through the 
warmer parts of Asia and Eurojie), and G, vulyana, Latr., found in tlie 
Himalayas and common also in Europe, Egypt, Western Asia, etc. 
Throughout our area, afrivanu alone appears to occur. 

The Mi/rhiecopliilinw are small insects chiefly interesting because 
they are found in ant’s nests. A variety of MymtcophHa avervorum, 
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Paiiz., was found by Wroughton, M. 'pl(igiolej)id is byAssniiith, 

while Omebius Guerini^ Bol., andO. nigripalpis, Guer., B,nd Pteroplistm 
pJalycleiSy Bol., are recorded from South India and several from 
Burmah. (See below under M yrmecophilous Insects after Pamsidce*) 

We come then to the Gryllince, the “crickets.” These insects are 
distinguished from Lociistides by the characters given at the head of the 
section. They vary in size from half an inch to over two inches in length : 
the colours are dull, mainly cryptic, brown predominating with black 
and rarely yellow-brown. None are brilliant or conspicuous, and the 
colouring is that of other surface-living insects. The antennse are long 
and filiform ; head large, the prothorax distinct. The tegmina are 
deflexed, the inner area lying flat on the upper surface, the outer area ver- 
tically against the side of the body. The lower wings are produced back 
and when at rest, give the appearance of a ])rojecting sting or process. 
.\t the apex of the abdomen are two cerci, and as the female has a long 
fine ovipositor, the hind end of a female cricket bristles with formidable 
looking structures. Auditory organs are situate in the foreleg, as in tin* 
Locustid^i'. 

Gryllidap produce loud and sustained sounds, often very shrill, by 
the rapid vibration of the wings, one (right) working over the other (left), 
the edge of the one acting on the file on the other. The males have the 
flat area of the tegmina modified to intensify the sound, though to a less 
extent than is the case in Locustidae. The sound is peculiarly shrill and 
sustained, extremely difficult to locate in the field. Some of the smaller 
species may be seen to be vibrating their wings but the sound prodiu*ed 
is not audible to everyone, the pitch being so high it is beyond the regis- 
ter of the normal human ear. Apterous forms also occur and species 
in which the wings are reduced in size. Almost nothing is known of the 
life history of Indian crickets. The young are similar in general appear- 
ance to the adults, but the number of moults is not known. 

There are practically three distinct classes of crickets. Some bur- 
row deeply in the soil, making very extensive burrows which have several 
openings at the surface. Others live on the surface, among fallen leaves 
and other debris and make short burrows into which to retire but do not 
habitually live concealed in them. Of these a few are household insects. 
Others liv^ on plants, jiassing their life among bushy vegetation. 
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The biiiTowiu^ species are vegetarian feeding upon loots and also 
coining up at niglit to cut oflf green vegetation. Little is known of the 
food of other species. The small bush crickets are to some extent ])re- 
daceous on small insects and there is no reason to believe they are vege- 
tarian. The surface-living sjiecies are jiossibly also predaceous but one 
at least is found feeding upon living plants. Crickets are uuivei’sally 
distributed in India and are perhaps as abundant in the driei plain areas 
as in the moist tracts of the delta and forest districts. 

The large brown cricket (Brarluflrifpes nchaiinua, Stoll.), is the most 
familiar burrowing species, found commonly in the Hirnalavas and the 
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adjacent ])lains, in Assam and Burma. It has a wide distribution in 
Kastern Asia and may be widely distributed m suitable localities through- 
out the plains. It grows to a large size and is rarely seen on the surface 
save when the heavy rains flood it out from its burrows. At dusk, the 
male comes to the surface, and ])0urs forth its strident note, the sustain- 
ed shrill vibration being very piercing and, as one approaches, beating 
in the ears with extraordinary intensity; e\en a ( trada hardly produces 
such intensity of sound. At* night the cricket seeks its food, the leaves 
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and aliootft of ]>lant8 \Nhich it eats or draws into its burrow, 'flie life 
history occupies one year, the wdnged adults being found from late April 
to September, only nymphs being found in tlie cold weather. It has been 
successfully reared in the Pusa insectary on a diet of green lucerne and 
other plants. This species is the prey of Sphex lobatus the metallic green 
digger w^asp (see Sphegidce). Liotjrpllus bimavulatus, de(i. is black, witli 
an orange spot at the base of each tegmen. It appears to occur through- 
out India, and is stated to be found throughout the East. It has been 
found in Khandesh to cut through the stems of potato plants at soil 
level. (Ind. Mus. Notes. Vol. Ill, p. 97 .) 

GrtfUodes melmvocephalus^ Serv. (fig. 41) is reported as injurious to 
crops and has been found in some number in parts of the Punjab. It is a 



Fig. 41>-GBYLLOnJBS MELABOCJSPUILUS. 
(I. M. N.) 


surface-burrowing species, living in the fields and not making deep bui- 
rows. There are a large number of species to be found in the plains and 
an investigation of the Indian species is^much to be desired. 

Kirby (Synonymic ('atalogue of Orthoptera, Vol. 11 , 1900), records 
Paranemobius 1 , Nemobius 4 , Brachytrypea 3 , Gymnogryllua 3 , Gryllua 12 . 
Gryliodes 0 , Cophoyryllus 2 , Scapsipedus 2 , Homalobletmnus 1 , Loxoblem- 
mtisl^Landrena 1, as genera represented in India, apart from Himalaya, 
I'^ylon and Burmah. 
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The Oevantlnnre are repreHeiited by OeimithuH tnduHb Saims., a deli- 
cate whitish insect with a tinge of jiellucid green. Jt has the geneial 
characters of Grylhds but is 
easily recognisable. This in- 
sect is found upon plants, 
in rice fields and in dense moist 
vegetation. Its life history 
does not appear to have been 
worked out in India. Jt is, to 
some extent at least, preda- 
ceous and has been observed 
eating insects it has captured 
in the field. Other recorded 
Indian species are Araehnomi- 
muH pictirej)8, Wlk., A. duhius^ 

Bob, and Oecanthm rufesceiks, 

Serv. 

The Triqomdnna^ are but 
little known and only five 
species are i ecorded from 

India proper : these are 42 -oa, anthus im.icos. x s. 

Triqonidi imi nchdelmdes, 

Kamb., 7\ qigas, Bob, Cyrtoxipha (Eneoptera) fabcipesy Wlk., C (oh- 
color, Wlk., and C. albootra, Wlk. 

The Kneoptermce include Madasumvni (7 spp.) as well as Pntisais 
(jundripimctatus. Bob, Corixo(frijllm ahhrematvs, Bob, and Meloimorpha 
vhuiicornis, Wlk 

Collecting . — A knowledge of their habitat is the surest guide to tin* 
methods of obtaining crickets of all kinds. Tridactylides are readih 
found in moist places, and also at light ; Gryllotaljia conies to light and 
may be dug out ; the (rryllides can be dug out. found among fallen 
vegetation, or caught in the evening when they emerge ; some come to 
light and some are flooded out in tlie rains. Oecanthides are found upon 
plants and are best looked for when sweeping pests in rice. 

The lesser forms are very little known, on account of their fragility, 
and the number of undescribed forms is probablv very large ; equally 
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little is known of their habits or life-histories and there is room here for 
a very extended investigation by an observer situated in the plaijis. 
where these little insects abound. 


ATTRACTION TO LIGHT 

Among the many methods adopted by Entomologists to obtain 
insects in Jiumber, the light trap is one of tlie simplest and most effica- 
cious. Tn India, the attraction of insects to light is so disagreeably and 
abundantly proved, that it is familiar to every om* tliough there is litth* 
exact information as to which insects come to light. The real difficulty 
is not to get the insects to come to light Imt to catch them in good condi- 
tion when they come. 

(.Generally speaking, a little is known as to the groups that are 
attracted by light and some careful collecting at light for a few years 
would soon furuisb the data necessarv to list the light-loving species. 

A curious point is the kind of light : tlie intense white of an arc liglit 
brings insects in hordes as can !>♦ .seen on Howrah bridge or on a river 
steamer ; the same is true of the acetylene light, a verv white intensi* 
light : the yellower oil light may attract fewer insects because of its less 
range but this is bv no means certain. Whether coloured lights exert 
the same influence, and which colours are best would ap])ear to be a pro- 
mising line of research, esjjecially in relation to injurious insects as one 
might then be able to discriminate the harmful and not destroy the harm- 
less. Actually no experiments on this point seen to have been made 
in this country and our data refer to white light entirely. 

A consideration of the insects that are known to come to light in 
any countr\". has not. so far as we are aware, led to any facts concerning 
the nature of the attraction light exerts; (Vepuscular or Nocturnal 
insects are not attracted as a body, though naturally nearly all that 
are attracted to light are insects that are active aftei daylight 
Only flying insects are knowm to be attracted, but so far as we are 
awai< all experiments have been made with a light elevated above tlie 
ground and without means of trapping walking insects. A considerable 
proportion that come are ground insects, sucli as the Oround beetles, 
but the proportion is only what one would expect when one considers how 
large is this part of the fauna. The principal families found at white light 
in India are mentioned below' but this account is a very incomplete one. 

Biattids are rarely caught but some species have found their way 
to light traps. Of Acndiidce, Jipaerofnia dorsalis is a very notable ex- 
ample, coming abundantly to lights even into houses. A small number 
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of other AcridiidcB have the same habit. Conocephalvs arnon^ Locua- 
tidcBj as well as Schizodaotylus and a few green species, are found at light. 
Of Gryllidce, the burrowing mole crickets, Brachytrypes, Gryllus, Nemo- 
him and other GrylUnce, are attracted ; the little TridactylincB conn* 
in hordes to lamps and are extraordinarily abundant at some seasons 
even at a feeble railway station lamp. Embnds, winged termites and 
Myrmeleonids (jome readily ; Phryganeids are conspicuous by their pre- 
sence, as are Ephemerids. Mantispides, Ascalaphides and Chrysopides. 
Nearly all Hymenoptera are diurnal, but the flying ants are often caught 
in very large numbers at light traps and some few Parasitica. Of Coleop- 
tera the nocturnal Scarabeeids, principally Mehlonthidn and Dynastids 
with some of the (^oprids (Geotrupids) are attracted, as are the Carahdw 
(especially Scaritides), Paussidce, CantharidcBy some Malacodermids and 
an occasional weevil (Aaemus), 

Moths come freely especially the Noctmds and Pyrnhds, with some 
Ephmjids but not every species is attracted and the fact has to be 
ascertained for each species. Cydvincp are the only Pentatomids known to 
me to be freely attracted to light and this is possibly due to their habits : 
the Ganges terry steamers are sometimes swarming with Stibaropus, and. 
as all know, the ‘ ‘Gundi’ ' (Cydvua) is only too fond of coming to the lamj) 
at dinner time. Nezara viridula, Linn., is exceptional as being attract- 
ed to light, and there are others. Aquatic Rhynchota are not uncommon 
at light and the little Corixa Ineroglyphica is occasionally very abundant, 
Gicorfirftf are caught at light occasionally, the giant water bug {Belosfoma) 
constantly. 

Of the Fulyorida\ the small Delphannce come in swarms, as do the 
JasnidiF ; 1 am not aware of other Homoptera though there are very like- 
ly others, and I am not ac(iuainted with any Diptera, except Ghirono- 
imdcB and Psychodidcp, The reader caji see from tlie above how 
diverse are the insects that are attracted and what a curious selection of 
the nocturnal insects it is ; whether there is a 7*eal physiological explana- 
tion, whether some are more curious than others, or whether some have 
more leisure to investigate strange phenomena, we must leave to others 
to decide. 

The use of lights and light traps has been a favourite method with 
agriculturists in dealing with certain classes of pests, but it is a method 
^ very uncertain value and it is not a method generally useful ; it is 
essential to be certain that the pest to be captured does really come to 
light freely and this is a point usually neglected. 
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An assemblage of heterogeneous families, united in one order rather for con- 
venience than scientific accuracy. There are two pairs of wings, with 
many veins, both functional in flight and often of equal or nearly equal 
size. The mouthparts are mandibulate, usually of the predaceous type. 
The metamorphosis is incomplete in a part, complete in the remainder, 
the pupa usually active at the emergence of the imago. 

In a large number the nymphal or larval life is the only period of long duration 
and activity : in the remainder the imaginal is as long as the nymphal 
and of equal importance. The order includes predaceous and scaveng- 
ing, land and aquatic insects. None are parasitic, and none herbivorous. 

The order is here divided into ten families : grou])ed in series 

Xo Metamorphosis. 

1. — ^Wingless and Semiparasitic. 

Mallophaya . — On warm-blooded animals. 

^Enibiidcp, - Two pairs of narrow equal wings, 
few veins. Prothorax small. 

TermitidcB , — Two pairs of narrow equal wings, 
many veined. Prothorax large. 
Social. 

Ptfocn/ce.- -Fore wing larger than hindwing, 
with few cross veins. Prothojax 
small. Gregarious. 

^Perlidas . — Hindwings larger than forewings, 
folded, ('oxse small, wide apart. 
Antenna^ long. Cerci in some forms. 
Taprsi :3-iointed. 

Odoimta , — ^Antennae short. Two pairs of sub- 
equal wings, not folded over ab- 
domen. 

Ephemeridce , — Antennae short. Two or three 
cerci. Hindwings small or absent. 
Wings held upwards. 


11. — ^Laiid Insects. 
P»e udomuro pier a . 


HI. — ^Aquatic Insects. 
Neuroptera 


a. 
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A Metamorphosis. 

( Siahdw. Sialnifv. — Antenna' long, wings 
I not reticulate. No cerci. 

I Ka phidi hi rr. —Pvothomx long. 4 

Panorpidcp . — Head rostrate. 

, Hemerohiidcp. —Antenna long, wings equal. 

much reticulate, no cerci. Tarsi 
o- jointed. 

Mprmeleoyimcp. — Antennae knobbed , 
short. 

Ascalaphin w . — Antennse knobbed , 
long. 

Nemopterinw . — Hindwings long and 
very narrow. 

Mnniiapinw . — F orelegg as in 
MantidfiB. 

Hemerohiinw. Antenna' monili- 
form. 

ChrysopmcF.— Anti'imae setiform. 

( Vw ^ opfenpj ififp. — Wings powd erv. 

V. — No Mandibles in [Phrfiqaneidce , — ^Wings hairy, an anal area to 

adult. I hindwing, which is longer than 

Neuroptera 1 forewing, (bxse long, contigu- 

Trif'hopfera * ous. Tarsi 5-jointed. 

The relationships of these families are obscure, and it is probably 
useless to attempt to derive them from any common stock. The prob- 
lem is complicated by the number of aquatic families, which we may take 
to liave been derived from terrestrial air-breathing forms. Equally the 
semi-parasitic Mallophruja are probably derived from free-living forms. 
It is reasonable to accept present-day Termitidw as a separate branch, 
derived possibly from forms which were connected with the Blattid 
ancestors : Kmhndcv and Psocidcp are off-shoots from some primitive 
form of Neuropteron possibly related to Forficnh'dcp. Ephemeridw and 
Odonata are derived from insects found far back in geological times, 
which had probably a common ancestral race, which was terrestrial : 
the Perlidae are related to the Ephemeridcp and probably are a recent 
branch. Sialidce and Pamrpid(p may be branches from one stock, in 
which metamorphosis was developed, and from which came, far back, 
the HemerobiidcB, Trichoptera also remain and in the absence of data, 
it may perhaps be placed as an offshoot of the ancestral race in which 
metamorphosis had been developed, emerging therefore from tin* 


IV.— Mandiblesin adult. 
Neuroptera 
Planipemua, 
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terrestrial ancestor of the Planipennia, Quite possibly this brancli 
leads on from an ancestor of the present Trichoptera to the Lejyidoptera, 
the ancestor of Micropteryx and of Trichoptera being the same and thus 
giving the point of contact. 

Mallophaga. — Biting Lice. 

Small wingless insects, nearly all parasitic on birds. They have biting 
pnoiithparts and the body is fattened, the head 
often large and broad. 

The Mallophaga or Bird-lice are sometimes confused with the Pedi- 
calidce (Head-lice and body-lice). Although both are parasitic on warm- 
blooded animals and have somewhat the same appearance, they are 
*|uite distinct, the Pedictdidce being sucking insects, allied to Hemiptera, 
while the Mallophaga have well-developed biting mouthparts and never 
suck, living on the dry skin, scurf, and feathers of their hosts. Their 
relationship to other insects is doubtful, and Kellogg, who has mono- 
graphed the group (Genera Insectorum Fasc. bb) reckons them as a 
distinct Order. Mallophaga spend their whole life on the host, and soon 
die when removed or when the body of the host becomes cold in death. 
Observations on their life- histories are for this reason difficult, and little 
is known except that the metamorphosis is incomplete. Kellogg puts 
the known species at over a thousand, and a large number of these are 
restricted to one definite species of bird ; others are found on several 
different birds, but usuailv these birds either are accustomed to associate 
one with another in flocks, or belong to closely related species, though 
these related species may occur only in widely separated parts of the 
world. 

Kellogg explains this curious fact by reference to the sedentarj^ 
mode of life of the insects, which prevents their spreading from bird to 
bird except by actual contact. He suppoaes that the species of MaUo- 
phaga have remained unchanged sinde the remote periods when many 
different species of birds, (now settled in different parts of the globe and 
separated from their near relations,) had not yet diverged or evolved 
from their common ancestral species. Those ancient bird-lice which 
infested the ancestral bird continued to infest the ancestral bird’s des- 
cendants: even though these descendants in time diverged into several 
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distinct species, the conditions of life remained 
so much like what they had always been that 
the bird-lice have to this day retained the 
same specific characters which thev possessed 
ill those far-off times. 

A few Mallophaga (about 50 known 
species) are found on Mammals, and they are 
distinguished from the bird-infesting species 
by having single-clawed feet ; the species on 
birds have two claws. The mammalian hosts 
include most of tlie domestic animals, as well 
as others of very various kinds. Kellogg’s 
classification into families is as follows: — 1 
liave included the names of the principal 
genera in each family. 

Antenna* visible, 3 or o-segmented ; no maxillary palpi; mandibles 
vertical ; meso- and meta-tliorax usuallv fused. Sub-order 
Ischwcera. 

Anteniue :5-segmented ; tarsi with I claw: infesting mam- 
mals. Family TrichodecitdfP, (feniis T richodectes 45 sp 

Antenna* 5-segmented ; tarsi with 2 claws * infesting birds. 
Family Philopter'idfp. Chief genera Dorophorus 215 sj). 
Nirmus 228 sp. Lipeums 181 sp. 

Antennee concealed 4-8egmented; with 4-jointed maxillary palpi; 
mandibles horizontal ; meso-m(*ta -thoracic suture usually visible. 
Sub-order Amhlgcera. 

Tarsi with 1 claw ; infesting mammals. Family Ggropidcp. 
(Teniis Gffropus 7 sp. 

Tarsi with 2 claws; practically all infesting birds. Family 
Liotheid(P. Cliief genera Colpocephalnm, Menopm 21 1 sp. 

Kellogg’s list does not record any species as coming from India. 

Trichodectes tigris, taken from a tiger is from this country.) 
If, however, one takes the trouble to examine a few birds, especially at 
the roots of the feathers about the neck and base of the wings, it will not 
be long before these insects are discovered, and evidently there must 
be a large number of Indian species. Those named by Kellogg as having 
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been obtained from birds belonging to species which occur in India are 
fourteen in number, and belong to the nine genera Docophorm, Nirmm. 
GoniocoteSf Akidoproctm. Goniodes, Omithohim. Lipetmts, Coljx>cepha~ 
l»m, Menopon and Trifiotum. 

Fig. 44 shows the egg, a young stage, and the adult of the louse of 
one of the big Indian buzzards (Pemis cristatus), and indicates how 



ITjjr. 44 — VYMFH AND ADI DT OF A BITING LOUSE ON AN INDIAN BUZZARD 

(Pernio c’ristatur). Magnified. 

slight is the difference between the young and the full-grown parasite. 
The eggs are found firmly attached to the feathers of the bird. Fowls 
or other domesticated birds, if infested with lice, can be rid of them by 
carefully brushing any non-irritant vegetable oil (not paraflSn or crude 
(ul) on the skin and about the roots of the feathers. The oil stops up 
tha breathing- spiracles and suffocates the insects. This treatment is 
also effective for clearing fowls or other animals of ticks. (F. M. H.) 

Embiid^.. 

Narroir delicate insects, the prothorax small, the mngs, 
when present, urith /ew’ veins. 

These little insects have an extremely characteristic appearance 
due to the elongate body, the short legs, ;the small abdominal cerci, and 
(in the males) especially the narrow, usually dark coloured, wings. 
They are black or dull-coloured, small and very delicate. The antennes 
are well developed, the mouthparts are of the biting type ; the prothorax 
is small, the tarsi three-jointed, and there is, in the male, an asymmetry 
of the cerci. The insects are suggestive of a primitive condition, 
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especially in the thorax, the wings attached to segments that are in no 
way fused or adapted to the purposes of flight. 

Very little is known of such fragile insects. The males are common 
at lights and are often found in houses. In the field, they are found 
on the surface of the ground, usually under stones or in some damp 
sheltered locality. They have been seen to prepare webs from threads 
which are produced by glands in the forefeet. This is a remarkable 
circumstance and very different from the methods of silk production 
general in the insect world. 

The nature of the food is unknown, but as the insects are rare and 
very few, they are not of economic importance, and while of interest 
to the naturalist, are not likely to be found except at a lamp indoors 
by any but a skilled observer in the field. 

One species (Oligoioma michaeh Mad.) has been found in London 
and is believed to have been imported with orchids from India. 
Another species (O, saundersi, Westw.) (fig. 45) is described from 
Bengal (Trans. Linn. Soc., XVIl, 337). 
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J. W ood-Mason in 1883 (Proc. Zool. Soc*., 1883, p. 328) described 
and figured Indian Embiides and recounts the capture of nymphs and 
females. The female he describes as wingless, shining black and more 
firmly chitinized than are the males. Males, as he remarks, are common 
at light, Oligotoma samidersi, Weshv., being the common species. The 
nymphs he found gregarious under bricks and he figures the asymme- 
tric male appendages. 

We have found colonies of these delicate little insects in the shelter 
of the lone drv culm-sheaths of the Giant Bamboo (Bamhusa ar\m- 

dinacea), as also under 
bricks on the soil and in 
decaying leaves. They live 
in tubes of fine white silken 
material, which ramify over 
the sheath ; we were unable 
to find any except where 
the sheath had been exten- 
sively bored by a minute 
Scolytid and in captivity 
they refused to make tubes 
or to remain alive except 
on such sheaths ; whether 
they fed on the dust pro- 
duced by the Scolytid or 
on some other material could not be ascertained : the (juite small 
insects are white, and very active, running quickly along the 
tunnels and with equal facility backwards or forwards ; on seeing 
them scurrying backwards along the tube one is led to think that 
the anal cerci serve as the antennse do when the insect is running 
foi wards. The half-grown nymph has a reddish head, the body 
whitish and soft. The student should consult Hagen’s monograph 
of the group published in the Canadian Entomologist, Vol. XVJll 
(1885), wherein 17 species are disciiesed. Embia Brahmina, Sss., 
was described in 189() from Bombay (Mt. Schweiz. Ent. Ges., IX, 
p. 352), and E. Latreilki, Ramb., in 1842 from Bombay, Mauritius and 
Madagascar (Neuropteres, p. 31?). 
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Four large wings, in repose lyin(j flat on the dorsum ; three free 
thoracic segments. Anal cerci are present. Social, with 
marked polymorphism of asexual individuals. 


These little insects are familiar chiefly from their depredatiotis and 
are practically never seen except in the winged form, unless looked for. 

They are clearly distinct from all other Neuroptera 
by their habits, and from social Hymenoptera 
by their structure. The antenn»e are short 
and straight. The segments of the thorax are 
distinct, the abdomen moderately large with a 
pair of cerci. The legs are formed for running, 
the mouthparts for biting. The colour of nearly 
all is the dull white of insects which live always 
in concealment, and the integument is corres- 
pondingly soft ; only in those winged individuals 
which emerge to the air is the skin hardened 
and the usual colour of such insects is a deep 
chestnut brown. 

Tiff. 47 — Term K s obesus, 
wiNnKD form. X 2. 

The most striking feature of the termites is 
the great development of the social system. 
The nest is peopled and managed by the tiny workers, small insects, 
sexually immature, which are active and do the necessary work of 
the nest; there are also a number of similarly sexless indivi- 
duals, usually with larger heads and more prominent jaws, whose 
function apparently is the defence of the nest and the overseeing 
of the work of the nest carried on by the workers. As neither of these 
castes can usually reproduce, a limited number of sexual individuals 
are maintained, namely a wingless mature and fertilised queen, a 
wingless mature male, reserve immature queens and males. These 
suffice for the peopling of the nest and the establishment of new nests 
is provided for by the production of large numbers of winged males and 
females at a special season of the year. 
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The conduct of the nest apparently rests with the workers, who 
teed the whole comiiuinity and who regulate the supply of each class of 



Fi^r. 4 »~TkKMOPSIS \%ROrGHTONI MALE ANI> SOLDIER; X 8. 
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individuals. The queen is a helpless individual, whose sole function is 
the production of eggs : she lives in the nest and is usually an immensely 
developed creature wuth great egg-producing capacities ; to provide 
for fertilised eggs a male is kept. In reserve are immature males and 
females which can be brought on when desired. The perplexing problem 
is how so many individuals are produced from one kind of egg. We meet 
with the same problem in ants and bees, and undoubtedly there is signi- 
ficance in the fact that in both cases the food is “artificial,” it is food 
prejiared by the workers and whose composition can be varied ; probably 
they administer different kinds of food to the larva? according as they 
want a particular kind of individual. ’ The food of the whole nest con- 
sists of vegetable fibre, chewed up by the workers and partially digested ; 
in one species it is stated to be regurgitated from the anterior part of the 
alimentaiy canal or excreted from the posterior part and is apparently 
in both oases used for food, which probably has verj' different degrees 
of nutritive value. 
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It is a most striking thing to consider tliat tlie control of tlu^ whole 
system of development is in the hands of the lowest of all, the workers, 
and to the philo80])her, the social system com- 
pares favourably with the pitch of development 
reached by tlie human race. New nests are ])ro- 
vided for very simply. At certain seasons, 
immense numbers of winged males and females 
emerge. They are clumsy insects, and fly badly. 
They rise in a cloud and are at once attacked by 
innumerable birds and enemies. Those that 
escape shed their wings at the suture and coujfle. 
They then get into shelter and start a new nest if 
possible ; the female lays eggs, the eggs hatch 
to workers and the new nest starts. In s])ite 
of the immense numbers produced, few such 
females escape to found nests. The emergence 
of these sexual winged individuals is constantly 
observed during the rainy months, and appears 
to occur afbu’ heavy rain when the air is still. 
_ A small opening is made in the surface of the 

Fift. 40-Tehmes I » 1 . 

oBEsrs, vjcEEN. soil aud immense numbeis ot the winged insects 
pour out, crowding one after t he other. As they 
emerge they attempt to fly and flutter ujiwards in a chmd, a jihenome- 
ium very (fuickly observed and one which attracts the attention of 
birds. Many cannot fly on emergence but run on the soil first and 
these are the prey of ants which at once carry them off living. The 
])henomenon strikes one as curiously intcu-esting, the immense num- 
ber of individuals pouring out, their feeble upward flight into the air 
where they become the food of birds, tlie hasty death of those that do not 
at once fly, carried off living to the nests of ants and there devoured ; 
there is an immense waste of life, and the appearance of tlies(‘ winged 
termites is the signal for so great a gathering of ants and birds that one 
imagines it to be a well-known thing for which they are on the look-out 
at this season. Very few have a chance of surviving and even those which 
shed their wings do not escape, being the more readily carried off by ants. 

The nest is a most remarkable structure, consisting of numberless 
chambers and galleries, the walls of a moderately hard substance which 
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\a apparently a product derived from the chewed fibre the workers bring 
in. These nests are often two and three feet in diameter. The situatioi\ 
of the nest varies with the species; the nests of some Indian species are 
deep in t\ie soil, oi otbeis neat or at tk eurlace or in banks. Apparently 
this varies with the nature of the soil, the same species building its nest 
at different depths in different localities. 

The student should consult Petch’s paper oji the fungi of certain 
termite nests in Ceylon (Ann. Roy. Bot. (xarden, Peradeniya 111, p. 
185, l\m). Though dealing with species not occurring in our fauna, 
the account of the fungi is of special interest. The ‘ ‘small white, stalked 
or almost sessile spheres" observed by him on the spongy masses are 
probably similar to those observed in the nests of Termes obesus in India. 
The origin and natuie of these spheres or their connection with other 
fungus forms connected with the nests is not clear. The author statew 
that the spongy masses are whoUy formed of the excrement of the work- 
ers ; that this material is probably sterilised by its passage through the 
alimentary canal, and that not only are special fungi cultivated on it 
but that other fungi, not desired by the termites, grow which are 
weeded by the workers ; when a nest is abandoned these ‘weeds’ grow 
unchecked. He also states that it is probable but not ])roved that 
these white spheres form the food of the termites, and that it is not 
clear if a difference of food causes the differentiation of the forms 
seen in a termite’s nest. The hills are formed wholly bf material 
removed from the nest in excavating and covered with saliva, which 
the workers take out of the nest and build up into masses ; there is 
no defimte object in these chimneys which would probably blow away 
were the material not covered with saliva and of such a nature as to 
compact firmly. 

Termites are extremely destructive in houses, owing to their fond- 
ness for woody matter. On obtaining entry to a house, they will 
destroy wooden beams and rafters, door frames, window frames and 
other wooden portions, without such a fact being at all evident 
at first. Having obtained access to wood at the soil or having 
taken a tunnel up to it, they work wholly within and remove the 
woody fibre. No estimate is possible of the amount of damage thus 
caused in India, and the prevalence of termites varies immenselv 
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from place to place. Jtis on record that in 1S|4 (Tovernnient House, 
Calcutta, was seriously attacked and there seems no reason why any 
building in which wood was used should not be destroyed in time 
Termite communities are so immense and their ind\istry so great that 
their combined efSorts are very effective. In other parts of the 
world, eatable objects are said to disappear in a night ; the only paral- 
lel case of recent occurrence in India tliat can be quoted is a j'rison in 
Bengal, in which the bedding of the prisoners was destroyed in the night 
while the j)risoner8 were sleeping on it. Their efforts are not confined 
to dead vegetables tissue, but they are particularly destructive to 
wheat, to sunflower, groundnut and sugarcane. These little insects 
excrete an acid hcpiid capable of attacking metal and it has been 
found that where their galleries cross metal, the metal coiTodes. 

In reviewing the Termites in Genera hiseetonm, Desneiix regards 
them as distinct from all families of Neuroptera and as an offshoot of a 
aimpler form of Blattida\ According to this view, the family should 
follow the Blaiiidce, but owing to their degree of apecialmtion he regards 
them as a separate order under th(‘ term Isoptera. This is j.oss'bJy a 
correct view, and it is undoubtedly misleading, if convenient, to group 
Termites and the other miscellaneous familits in NeuropUra : the time 
has as yet hardly come to separate Neuroptera into orders as homogen- 
ous and natural as others, and we have preferred to keep them as a 
family, the order Neuroptera being regarded as a convenient group of 
miscellaneous insects whose position is not (piite clear, just as the large 
series Pohjrnorpha includes many very diveise families of Coleoptera. 

There are nearly 400 species listed by Dcsiicux, of which 15 arc 
recorded from India exclusive of Ce 3 don. 

The following species are known from India 

Terwiopsis wroughtonij Desn., is from Kashmir (Jo. Bo. Nat. Hist. 
Soc., 1904, p. 445, 1900, p. 29;i). The only known Himalayan termih^ 
(fig. 48). 

Termes (Leucoternies) indfcola, Wasm., from India. 

Ternies (Arrhino termes) Hehm, Wasm., from ‘‘India. 

Termes (Copto termes) (jestrou Wasm., from Burma, and Malaysia. 

Termes brmineus, Hagen., from Bengal. 
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Temies fatalis, Kon., from Ceylon and India. 

Termes fece, Wasm., from Burmah. 

Termes Horni^ Wasm., from India and Ceylon. 

Termes obestis, Ramb., from “India” (figs. 47 & 49). 

Termes taprobanes, Wlk., from India and Ceylon. 

Termes ferruginosus^ Latr., from “India.” 

Termes (Eu termes) Assmythi, Wasm., from “India.” 

Termes (Eutermes) cyclops, Wasm., from “India.” 

Termes (Eutermes) HeimL Wasm., from “India.” 

Ter^nes (Eutermes) longicornis, Wasm., from “India and CVylon.* 

Termes (Eutermes) quadriceps, Wasm., from “India.” 

Termes (Eutermes) xenotermitis. Wasm., from “Burmah."’ 

In a recent paper, Desneux has described a further number of In- 
dian species from Sind (Ann. Soc. Ent. Belg. XLIX, 1905, p. 343). 
These were found by T. R. Bell who adds nott‘S of the habits. 
Hodotermes macrocephalus, Desn., is described as the common termite of 
Sind, building underground nests and cutting pieces of grass stems 
and Heliotropum which it stored in the nest. Termes mycophayus, 
Desn., is described as a fungus-growing species, filling chambers 
underground with masses of soft yellow globules, on which it is 
supposed fungi grow. Termes Belli, Desn., was found nesting in the 
same spot as the Hodotermes above. Termes Sindensis, Desn., was also 
found in Sind. 

The termite of the plains of India is Termes obesvs Ramb., speci- 
mens having been obtained from widely scattered places in India. This 
species nests either deep in the ground, or near the surface, depending 
probably upon the nature of the soil, but this is not certain. Nests have 
been found and examined, as also have the small outlying fungus cham- 
bejrs that they make. In some parts of India the nests begin near the 
surface of the soil and stretch upwards in the form of conical mounds; 
in other places they are at the surface but not above it ; elsewhere they 
are deep in the soil. This termite never shows above ground unless in a 
tunnel or gallery : the insects are seen only when they emerge in the 
winged state ; their tunnels were found in Pusa 11 feet below the soil 
level and were occupied by workers. Where they tunnel so deeply nests 
are never found ; small fungus chambers have been found but no nests ; 




PLATE A'lII. — Tkkmks Obbsis. 


Mjun nnd subsitliaT) fungu*? chamberK, shown from below and from the 
side. Reduced three timen 
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and though the insects appear for instance in every pai t of the Pusa es- 
tate (1,300 acres), no nest can be found; excavations made at the spot 
whence the winged forms emerged in a great swarm revealed nothing. 
Usually the queen is found in a cell deep in the nest, with fungus cham- 
bers round; her eggs are found in masses in cells in the fungus bodies, 
small soft white eggs from which the tiny white nymph hatches. 

The fungus bodies are found, flattened and concave below rest- 
ing on the floors of the cells in the soil but not touching the walls or the 
roof; they are sponge-like, with ramifying cavities on the walls of 
which the fungus fruits grow in the shape of small round white knobs. 
(Plate VIII.) 

The forms this termite takes are shown in the figures. We believe 
this to be the termite responsible for all the damage done to crops, trees 
and buildings in India, and it is to be hoped that a really thorough in- 
vestigation may some day be made into its economy and habits. 

For a list of insects found in its nests see below under Myrme- 
cophilous Insects (after Paussidse). 

PsocuD.i ^. — Book Lice. 

Soft insectfi, of sfnall size^ with two pairs of wimjs, the hind pair 
smaller ; prothorax very small, except in the winrjless 
forms. Tarsi of two or three joints. 

The Psocids are a small group of inconspicuous insects, easily recog- 
nised by their general a})pearance and most similar to the smaller forms 



Fit?. r)0 — Kolbea holaa. 

Enderlsin.) 

of Termites. The colouring is generally dull, the wings occasionally 
banded and the body bright. The smaller forms are all less than one- 
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fifth of an inch long, the largest never exceeding one-third of an incli. 
The antenna? are slender, moderately long ; there are simple and com- 
pound eyes. The mouthparts are peculiar, and are apparently very 
greatly modified biting mouthparts, small and inconspicuous. The 
wings and legs are well developed, the former with comparatively few 
veins. Males and females are similar in general appearance. 

The life history is very imperfectly known. Eggs, often covered 
with excrementitious matter, are laid under webs ])roduced by the pa- 
rents from silk excreted from the mouth. The young are nymphs simi- 
lar to the adults in general features and found gregaiiously with them. 
One species seems to be common in the plains, its eggs being laid on the 
leaf under w(‘bbing. A far larger and brighter species is found in the 
moister parts of India on tree trunks ; this appears to be Psoras tern- 
nisratus, Endl., found also in Java. The species live in tlie open on 
bark, under leaves, in damp places under shelter, on leaves; their food 
consists of animal or vegetable matter in the form of fungi, moulds, 
bark, etc. Others (Atropides) live in houses in damp close situations, a 
damp wall b(*ing a favourite place. The commonest species lives thus 
in houses, in damp })ai)er, in damp corners, and this attacks and 
destroys dried insects. New insect 
store-boxes, if damp, breed them in 
great abundance, the little insects ap- 
parently finding food upon the damp 
paper : when insects specimens are put 
in, they feed within these and in time 
destroy them. 

The number ot species of Psocids is 
apparently a large one, but as little 
attention is paid to them, few are 
described. Two sub-families are re- 
cognised, the winged Psocime with 
ocelli, the Atropince which have rudi- 
mentary or no wings and no ocelli. 

Dr. Enderleins’ paper (Die Copeog- -atkopoh sp. 

nathen des Indo-australischen Gebiet) 

enumerates ten species of the former from the Indian region, chiefl) 
collected by Biro. One European species has been found in the 
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UimalayaH, the remaining speuien are local. Scarcely anything chti he 
said to be known of the family in India, their minute size and extrein(‘ 
delicacy being unfavourable to collection and preservation. 

The recorded species are : — 

Psocus lomjicornis.— F. 

Psocu8 nebulosus. — St. 

P 80 CUS fa probanes.— Hag. var. herufaJensis. Kolhf*. 

Psocus chiereus. — Enderl. 

Coposfigma indicum. — Enderl. 

(^ceciUus Jimalayan us. — Enderl. 

Amphipsocus pilosus. — Mael. 

Ecto psocus denudatus.- Enderl. 

Myopsocus fraternus.— Hagen. 

Perientomum morosum. — Hagen. 

Lepium chrysochlorum A'nrf.— (Spol. Zeyl. lilOO, p. 8J). 

None are of the smallest economic importance though the insect 
eating one (Atropos sp.) is a great nuisance in the rains when specimens 
cannot be kept dry. The study of these insects, e8])ecially in the moister 
parts of India, would very greatly increase our knowledge of the group 
and yield valuable results from the biological, as from tlie systematic 
aspect. 


GREQi^RIOUSNESS 

If we exclude the purely social insects, in which for the good of the 
community there is a well marked division of labour accompanied by 
polymorphism, we find that the great mass of insects are, as far as we 
know, wholly solitary. Consider the commonest insects there are about 
us, and watch their ways ; all live for themselves individually and appear 
to take no notice of each other, except when impelled by the mating 
instinct. It is perhaps safe to say “ apparently ” because for all we 
know there may be modes of inter-communication not revealed by 
external movements, as there must be certainly in some species of ants. 
There are, however, a small number of insects constantly gregarious, as 
apart from “ Social and it is these forms we propose now to mention. 
The student will think of insects that migrate but these are gregarious 
only when this migrating instinct overtakes them nnd at other times are 
wholly solitary. 
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Perhaps the comnioiiest instance of truly gregarious insects are the 
free-living Psocidas which live under a common web in little colonies on 
the leaves and bark of trees and other plants. Possibly the common 
link is the shelter that the web provides, possibly there is some faint 
approximation to the truly social condition. Another instance are the 
Embiidce. One finds numbers of these delicate insects together using 
the same silken runs and living in a little colony together. It is doubt- 
ful if they ever live in any other way but why they should do so is not 
clear ; the reason that suggests itself is that there are few spots suitable 
to them and that here they naturally gather and make common runs 
and shelters. A better and more striking instance is the Pyrrhocorid 
bug I'phita hmbata ; great numbers of this bug cluster together on one 
spot on a tree trunk, and that they remain there is shown by the heap 
of exuviae below the spot. Why they do so is not at all clear ; their ally 
the Red Cotton Bug {Dysderem nngnlatus) appears to have the sam(‘ 
habit, but this is clearly a case of food or of enhancing their warning 
colour and they cluster on the seeds or pods to feed or sleep only. The 
Coreid Corizm rubiewndw^, Westd., lives till mature in clusters which look 
like vivid red flowers. Some moth caterpillais and a few Pierid cater- 
pillars are gregarious, hatching from eggs laid in clusters and remaining 
together for a longer or shorter tune. Some remain in webbed leaves 
till they pupate ; others for a short time only and in these cases, which 
are fairly numerous, the web made as a shelter is often the reason. Thus 
Caradrina exafua larvae lemain together for a few days in the webbed 
leaves as dc the larvee of Diacrisia obliqua and many other Noctuids and 
Arctiida. An interesting gregarious insect is the common Machilis found 
on rocks and under leaves ; it is apparently always gregarious. Young 
Pentatomids are often gregarious for the first two or three instars, and the 
persistent way in which some remain together when newly hatched out 
shows that it is instinctive. Cockroaches are gregarious also and 
apparently often prefer being in company to being alone. Gyrinidcp an* 
distinctly and markedly gregarious and apparently take delight in their 
combined evolutions on the surface of still water. Ofatrum among 
Tenebrionids is gregarious in the sense that the beetles like to crowd 
together in groups and clusters instead of remaining solitary. Haltica 
cyanea^ Web., is another beetle that lives and feeds in company, 
though such instances are very rare. 


Veklidm.— intone fties. 

Delicate insevis, with the hind wiwjs large and folded beneath the 
forewings. Legs widely separated, with small eoxce. 

Larva aquatic. 

These typically Neuropterous insects are distinguished from other 
allied groups by the above characters, by the long antennae, and the 
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three- jointed tarni ; as a rule there are two lojig anal cerci (except in 
Nemoura). They are inconspicuous insects of which a])parently no- 
thing is yet known in India. In general the Perlida' are, in the immature 
stages, aquatic; the eggs, laid on the surface of the water, sink to the 
bottom and hatch to active nymphs ; these are flattened, with an 
elongate body, the head with biting mouthparts ; air is obtained by 
means of tufts of gill filaments ; two long many-jointed cerci terminate 
the abdomen. Those known elsewhere are jiredaceous, and are found 
under stones or at tlie bed of rapidly flowing streams. The full grown 
nymph is said to crawl out of the water before the emergence of the 
imago. The family is often classed with the order Pseudonenroptera 
or is treated as a separate order Pleroptera. When more attention is paid 
to Neuroptera in India, they may prove to be abundant in species ; tliey 
are of no economic importance, direct or indirect. No species appeal 
to be recorded from India. 


Odonata. Dragon-flies, 

Two pairs of long narrow wings of equal size ,* anfennre verij small 
and terminating in a bristle. Head large and mobile. 

Tarsi three- jointed. 

A large group of large insects, easily recognisable from nearly all other 
insects by their wings, (which are in repose held out horizontally and not 


resting over the body,) by the 
peculiar antenna*, the large mobile 
head and the active habits of tlie 
flying insect. The imagines vary in 
length from an inch upwards with 
a span across the wings up to four 
inches. They are, as a rule, bright- 
ly coloured, black with blue, yellow, 
red, metallic green and other bright 
colours predominating. The colour 
is possibly warning, probably simply 
beautiful, though it is difficult 
to generalize about insects so vari- 
ouslv coloured. 



Fijr. r»2 — Hemk^ordulia asiatk^a. 
{From Martin.) 
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The head in large and very mobile, with immense compound eyes. 
In some cases the facets on the upper surface are larger than on the lower 
and this difference may be an adaptation to both long and short sight. 
The active habits of these insects necessitates very perfect sight and 
the compound eyes appear to be very highly developed. The antennae 
are small, with few segments, and are bristle-shaped. The mouthparts 
are of the sharp biting type. The thorax is large and the individual seg- 
ments consolidated into a shigle mass. The long wings are attached to 
the sides ; the powerful muscles and well-built thorax give the insect 
very great powers of flight. The legs are placed very far forward on the 
thorax and this is apparently an adaptation to the i)redaceou8 habits 
of these insects. They catch their prey on the wing, hawking for fly- 
ing insects ; the legs extend forwards below the head in the form of a 
basket; as the dragon-fly rushes through the air and pounces on an insect 
the legs grasp the prey and hold it below the head, the dragon-fly remain- 
ing in motion throughout. The captive is then devoured. Dragon-flies 
are found only on the wing or resting on twigs, leaves or grass stalks. 
The peculiar position of the legs facilitates this method of repose but 
does not enable the insect to walk The abdomen is long and thin 
terminated in claspors or processes. The method of fertilization is some- 
what remarkable, the seminal fluid which issues from the tip of the ab- 
domen being transferred to a pouch on the second abdominal segment, 
which is ])rovided with coupling organs ; the male then grasps the female 
by the neck and she brings the tip of her abdomen to this pouch ; in 
some species this process takes place over the water and eggs are laid in 
the intervals of coupling. In others the female descends under water, 
carrying air with her between the wings and body and there deposits her 
eggs ; others deposit the eggs while flying over the water, or while 
lying motionless on it with extended wings and a few are known to lay 
them in mud. 



The life history is, so far as known, 
the same throughout the family. Eggs 
are laid in water, a mass of eggs in a 
transparent mucilaginous envelope 
being deposited. The larvae are 
active, with three pairs of legs, short 
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antemiffi and biting nioutliparts of a peculiar type. The lower 
side of the head is concealed by a development of the lower li]), in the 
form of a long jointed arm-like structure, which folds down over the 
mouth and which is armed at the tip witli processes bearing strong 
spines. This jointed arm extends very rapidly to a considerable length 
seizes the prey and withdraws it to the mouth, where are the sharj) max- 
illp and mandibles with which the prey is devoured. Like other atpia- 
tie ]arva^ these must obtain a supply of air and as they live below the 
surfa(;e, tliis air must be obtaiiied from the water. 1 his is effected in 
the JAbeUylinae and Aeschnmne by taking water ijito tlie rectum, the 



Fie:. r)4.— ALlMWNTAnVJ'ANAL AND TKACHRV OF AEKCHNID 

posterior portion of the alimentary canal, which is modified to act as a 
gill and to extract air from the water ; this part of the alimentary canal 
is penetrated by trachea^ into wliicli the air is absorbed and which dis- 
tribute it as in otlier insects. (Fig. 54) The nymphs can be seen to 
take in and eject water from tlie liind end, 
the violent ejection of water also serving to 
propel the nymph forward and assist it 
to obtain its prey. In the Aijrioninae^ 
the nymph is })rovided with three flat lamel- 
lar appendages at the apex of the abdomen, 
which function as gills. (Fig. 55). 

Like the adult, the nymph is predaceous, 
the teeming fauna of fresh water supplying 
it with an am})le supply of food. When 
fullgrown, the nymphs climb up out of 
the water, the skin breaks along the 
dorsum, and the perfect insect emerges ; 

the wings are gradually developed out- Fig. 65 .- Aurionid larva. 
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side of the body in the nymphs, as in the Ortkopteray and the metamor- 
phosis is thus an incomplete one. It is more complete than in the 
Ortkopteray as there is one sudden change from nymph to adult, when the 
insect from being a repulsive crawling creature becomes suddenly winged 
and aerial ; but it is incomplete in the sense that there is no resting 
pupal stage as in the Hymenoptera. 

Tt is impossible to discuss the extremely interesting variations, 
which are found in the nymphs of various species, in the manner of life and 
respiration : the aquatic insect fauna of this continent appears to be a 
sealed book and nothing is known in detail. Nymphs have been found 
living in dried up pools, apparently not injured by the absence of water 
and obtaining air directly. It is doubtful to what extent this occurs, 
and whether there are any species that live so habitually. 

Odonata are found abundantly throughout the plains and in forest 
areas. The number of species is very large and an account of the family 
as it occurs in India is much wanted. The imagines have quite peculiar 
habits, and are very characteristic. They play a large part in the des- 
truction of smaller winged insects, especially flies, their appetite being 
apparently insatiable. It is often observed that each individual has 
its own beat and it is known that when they are abundant, each 
confines his operations to a paiticular spot, returning to rest on the 
same twig. 

The length of the life is not known but it is apparently long both in 
the nymph and the adult condition. A few dragon-flies are among the 
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gregarious insects and it is not uncommon to find large numbei’S flying 
together over pools in the jungle. The bright winged species of the 
moister areas of Bengal are frequently seen flying in groups, and one 
brilliant yellow species (Rhyothemis variegata F.) is commonly seen 
in Calcutta. Migration has been known to occur elsewhere, though 
not recorded in India. 

The Odonala are by some authors treated as a single family, with 
two divisions and seven sub-families as is done here, or as a sub-order 
with three families, or with seven families. 

) 

Anisopterides { 

2 . 

ZvaOPTERIDES ... 3. 

Amsopterides , — Hindwings broader at the base than the forewings. 
Wings held horizontally outwards from the body when at rest. 
(Pigs. 57, 50.) 

ZygopteHdes—y^ ings equal or hindwing small ; wings held closed 
together vertically above the body when at rest. (Fig. 58.) 


LlBELLULlDiE 

AESCHNIDiE 
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f CorduliinsD. 

I Libellulina‘. 
Gomphinse. 
CordulegasterinfiB. 
Aeschninee. 

f (^alopteryginee. 

I Agrioninee. 
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Fig. 57.-A<-'ISoma panobpoidks. 
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Over 130 species are listed or described from India. Rambur mono- 
graphs the older species (Neuroptera 1842). De Relys’ many papers 



Fig. 58.-Aoia<)Nn> at rest. 

contain descriptions of a large number of species; Kirby has described 
species from Murree and Campbellpiir (Proc. Zool. Soc. 1886, p. 325), the 

European Sympetrum fons- 
colombei de Rel. being 
found there ; he has added 
descriptions of species from 
Ceylon and Upper Burma 
(Ann. Nat. Hist. VI, 14, and 
VII, 15); a large collection 
made by 0. C. Nurse at 
Deesa and Quetta is des- 
cribed by Martin ( Trans. 
Ent. Soc., London, 1907, 
p. 303). The species up 
to 1890 are catalogued in 
Kirby’s Catalogue of 
Odonata and there have 
Fig. ss.-Aeschmi) at HEbT. been stray descriptions by 

other authors since then. 
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AQUATIC INSECTS. 

A considerable portion of the insect world live in or on the surface 
of still or running water, and are more or less specially adapted to the pe- 
culiarities of this mode of life. These insects are derived from terrestrial 
ins sets and there is no hard and sharp line between terrestrial and 
aquatic insects. We have, for instance, the predaceous Reduviid bugs on 
the earth which live also on mud and in the neighbourhood of water. 
It is but a small transition to the Hydronietridfp^ bugs which run on the 
surface of the water and which require very little modification, chiefly 
in the structure and motions of the legs. The aquatic carnivorous beetles 
are very closely allied to the land carnivorous beetles, the modifications 
mainly consisting of those necessary to enable the beetle to swim, to obtain 
air below water and to catch different prey. The Hydrophlidw include 
both land and aquatic forms in one family, and were our knowledge of 
past and present day insects greater, we might be able to trace the steps 
by which a land insect gave rise to aquatic forms. The aquatic Diptera 
are excellent examples, some living in mud, some in shallow water, some 
in deep water. We may suppose these to have more recently acquired 
the aquatic habit than such a homogenc ous group as Odonata or Eplie- 
meridcp which are now wholly aejuatic and were probably derived from 
primitive land ancestors. 

Among aquatic insects, one of the most interesting features is the 
manner in which the air supply is obtained. Assuming that all aquatic 
insects are descended from terrestrial ancestors, and not from a single 
form which became aquatic, we would expect different groups to solve 
this problem in different ways and to find a great variety of devices to 
secure an air supply. In general mature insects obtain their air direct 
from the atmosphere, rising to the surface to do so, and there are among 
them fewer modifications in the respiratory system, possibly owing to 
the greater rigidity of the outer skeleton and the far smaller degree of 
plasticity of the adult constitution as compared with the larval. We 
may, therefore, consider the larval and pupal forms of aquatic insects, 
extremely briefly, solely from this point. Insects are commonly pro- 
vided with one or two th(»racic spiracles, and a series of five to eight on 
the abdominal segments. This, the so-called holopneustic (2 thoracic) 
or perineustic (1 thoracic) system obtains in adults but not, so far as we 
are aware, in larvae. The first modification we find is the closure of all 
spiracles but the two terminal pairs, one ne*ar the head, one nearest to 
the tail (Amphipneustic). The closure of these spiracles is actual, but 
the spiracle remains, a tracheal vessel runs to it which contains no air 
as a rule. The larva of Pericoma (Psychodidcp) and allied larvae are 
examples, and air is obtained by bringing either of the pairs of spiracles 
to the surface. A far commoner modification is the metapneustic one, 
where only the terminal abdominal spiracle persists in a functional state, 
being usually very large. A large number of insects exhibit this charac- 
ter in the larval state including Amphizoa, Dystindee, most Hydrophili- 
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dcp, Helodes (Dascillidce), Culex^ Dixa and Anopheles (Cubcidce), Tipu- 
Udre^ Stratiomjjs^ Tabanidce, StfrphidcPf and Sciomyzidw ; in these it 
obtains in the larva, and not always in the pupa, though in Stratiomys 
and Hamonia, for instance, the pupa also exhibits it. In a few, we get 
the complementary state, in which the anterior spiracle alone is func* 
tional, as in the pupae only of Cifliridcp, Chironomider and Dixidtr. 

In the abo\ e there have been in all cases at least one spiracle func- 
tional and the normal tracheal system. In those that follow, there are 
no functional spiracles, unless one of the above systems is combined with 
it; mostlarva'exhibit one of the above modifications, with one or sev- 
eral of the following, though the latter may occur alone or in combination 
with each other. Tracheal gills alone, with no other definite system, 
occur in a number of larvae ; in these the skin is }>roduced into thin- 
walled tubular structures in which the body-fluid circulates, in which 
there are tracheae, and which function as gills since they absorb 
(or are sujiposed to absorb) oxygen but are tracheal and not true 
gills since the air is passed into the trachea and not, apparently, 
into the “blood” system. Such gills take many forms but are common- 
ly tubular or paddle-like, in tufts, in spongy masses ; they occur in 
larvae which do not come to the surface but live wholly in the Avater at 
some depth usually, as in the Perhdee^ Ephemer'idw, Siahdw, Hisyra 
(Hemerohudw), Haliphdcp, and Cahptcrygides (Odonata)^ and in the sub- 
families Phryqaneides, Sericostomafides and Leptoce rides of the Phryga- 
neidcB. These gills may be on the eight basal abdominal segments 
(Hah phdcc), on the seven basal abdominal segments (Sialidce)^ on the 
apex of the abdomen (Chironomidee)^ Corethra (CulicidcB)^ Simulium, 
and the t'alopteiygine division of Odonata, on the base of the 
abdomen (Perhdee, some Ephemeridee) or on the whole abdomen 
(Gyrinidop, Phryganeidee). 

Accessory tracheal gills also occur, in combination with a spiracular 
or other combination, as in Z)?xa, Culex, Mochlonyx and Helodes, Such 
accessory gills are extremely common and cannot always be easily dis- 
tinguished. Rectal respiration is another modification of tracheal res- 
piration. in which water is taken into and discharged from the rectum, 
which is set extremely densely with tracheae and functions as a “water- 
lung ” or gill. Odonata (exc. C adopter ygidee) are the best examples, the 
very young Chloeon (Ephemeridee) is another and both Culex and Cera- 
topogon also exhibit it. 

There are finally some modifications in which tracheae play no direct 
part: the skin possibly functions as a “gill ” in many of the young larval 
forms, in which there is no other system developed ; this is a matter of 
conjecture largely, but there is no other available explanation of the res- 
piration of many young aquatic forms. Some Phryganeidee and Perlidec 
never exhibit any other respiration throughout larval life, and it is pre- 
sumed the air is obtained through the skin. 
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“ Blood-gills are gills as opposed to tracheal gills, since only the 
body -fluid circulates in them and no tracheae enter them, or if they do, 
do not contain or carry air ; the gills of Pehhius, Hydrovyphon and some 
Ckironomus, the rectal pouches of Macronema. the gills of some young 
Phryganeids and Ephemerids are of this class, though in the last there 
is little real distinction from tracheal gills. 

There are a small number of insects in which air enters the body 
cavity and this is so extraordinary a phenomenon that though we know 
of it in only two insects, we mention it here. It deserves fuller investig- 
ation. Another peculiar method is found in larva) which take air into 
the alimentary canal, either swallowing it as does one acjiiatic larva, oi 
as Odonata do, at the hind end ; this is often seen in the latter in captiv- 
ity, and is simply a modification of the rectal gill. 

Finally, there arc the insects which contain a red jiigmcnt allied to 
or identical with Hsemoglobin, the constituent of man’s blood that 
cairies oxygen in weak combination from lung to tissue and (Wbon 
Dioxide to the lung. Chironomus is the familiar example, found in 
every Indian tank, and we use this generic name in a very hniad sense 
to include many forms allied to Chironomus but not identified 

For the benefit of the student we attach the table of modifications 
mentioned above. 

I. Tracheal : 

1 . Stigmata : 

a Ilolojmeustic, 
b Per^pyieuUic. 

V Ampin pneustK 
d MetapneusUc 
e Propneustw, 

2. No Stigmata : 

/ Trachea! giUs^ main, 
g Tracheal giJIsj accessary, 
h Pedal gills. 

II. Without trachea* : 

i Skin, wholly or in part 
j Blood-gills. 
k Entrance of air to body. 

1 Entrance of air to gut. 
m Pigment. 

Summary of aquatic families. — The following review cloes not pre- 
tend to mention every aquatic form or group, but contains the majority, 
and probably every important family. 

Aptera include aquatic forms living on tlie surface of water. Pod- 
arince are known to have this habit and, were we to include the marine 
forms, the well-known Anurida could be cited. Aquatic Orthoptera, 
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while rare, are not unknown. A description of an aquatic Gryllid (Hy 
dropedeticus vitiensis Mial. and Gil.) will be found in Trans. Ent. Soc., 
Lond., 1902, p. 281. Tridactylus is found on the surface of water but 
usually lives on mud. (See p. 99.) Annandale has found an aquatic 
Blatta in Malaya and an aquatic Epilampra in India (Journ. Asiatic 
Soc., Bengal, 1906, p. 105). In India, one genus at least of Tetrigineo 
(Scelimena) is aquat.c and an Acridiid allied to Hieroqlyphiis has the 
habit of diving below the surface. 

Amongst Neuroptera, there are several important groups. The 
Perlidw (Stone Flies) have aquatic nymphs, which have ten pairs 
of closed stigmata, and functional gills as a rule. A few are stated to 
have no gills but to have special tracheal developments at the skin. 
Others have gills on the first thoracic segment (Nemoura, Pteronarcys) 
on the sides of the thorax (Perla, Pteronarcys^ Nemoura), on the apex of 
the abdomen (Perla, Pteronarcys) or on the head (Dictyopteryx signata). 
The Odonata are wholly aquatic with two modifications ; the Cahyptery- 
gidce have leaf-like processes functioning as tracheal gills, the Aeschnidcp 
and Libellulidce, rectal gills with anal valves to admit water, the 
gills in the former being papilliform^ in the latter lamelUform, The 
Ephemerida; are also aquatic with gills in the older stages. Lubbock 
has remarked that the skin of Chloeon functions till the third instar, 
when gills appear, but the tracheae are functional only in the fourth 
instar (there are 20 instars). Gills take several forms, and may be 
large and exposed, flat lateral plates, tubular under a gill cover, or 
concealed. The long caudal setee ha\e a circulation and are probably 
also respiratory. Of the SialidoB, the Sialincp live in mud, the first 
seven abdominal segments having filaments functioning as gills. Of 
the Hemerobiidce, the Hemerobiince contain two aquatic forms, Osmylus 
and Sisyra, the latter with abdominal tracheal processes. The Trichop ^ 
tera are wholly aquatic in the larval stage, having no gills (some 
Hydropsy chides, Rhyacophihdes, Hydroptilides), or having gills in the 
form of tufts or slender processes, which may be placed all round the 
body. 

The Hymenoptera include a few remarkable parasitic forms which 
deposit their ova in the larvoe of Trichoptera or other aquatic insects. 
Prestwichia in Europe is parasitic in the eggs of six species of aquatic 
insects. 

The Coleoptera include eleven families aquatic wholly or in part at 
lea^t in their larval stages. Amphizoidce are metapneustic as larvee. 
The PelobiidcB b,to represented by Pelobius whose larva is said to have 
spiracles and blood gills. The larval Haliplidce have long filaments on 
the abdominal segments. Dytiscidce are wholly aquatic, the larva 
metapneustic, the imago carrying air under the wings. Gyrinidce live 
on the surface of the water as adults, but the larvae are provided with 
ten pairs of abdominal tracheal processes. The H ydrophilidce are only 
in part aquatic ; their larvae are either metapneustic or have tracheal 
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processes (Berosus), PlatypsyllidcB are scarcely aquatic save in that 
their host the beaver is so. Heterocendce are semi-aquatic in mud or 
wet sand in all stages. Parnidcp, so far as known, are peripneust c or 
have filamentous branchiae ; the Elnndes have three pairs. 

Dascillidre are aquatic and while some have functional spiracles, 
others are said to have exsertile respiratory pouches (Hydroct/phon); 
a few forms of the BonacnncB among Chrysomelidfc have aquatic larvas 
the larva being found in the roots of aquatic plants. {Donacm, Hcmo- 
nia,) We have omitted to mention the abnormal aquatic Carabid found 
extremely rarely in England and Annandale has recently described an 
aquatic weevil from Calcutta (Joum. Asiatic Soc., Bengal, 1900, p 
197) as well as an aquatic glow-worm larva (loc. cit. 1900, p. 107). 

Few Lepidoptera are aquatic but some are very notably io in this 
country. A single Pyralid genus (Acentropua) has an aquatic larva (not 
known in India); the Hydrocampinop include at least se^eral aquatic 
forms including Nymphula depynctalis Guen and N. flyciuosahs in 
which the larva is set with short respiratory processes. Both these 
are common in India, while Hydrocampa^ Parajonyx ind Caiadysia 
are known elsewhere. 

A single abnormal Eupteiotid is aquatic, the larva of Palysfra Byr- 
mesteri being liolopneustic but having a covering of long hairs in which 
air is retained ; it comes to the surface to renew the supply Of Ihptera 
we are still largely ignorant but the Ctdtctdce have aquatic larvee, 
variously modified, as do the Chronomidee. Corethra is in the larval 
state dependent on tracheal gills; Cylex, Anopheles and others are 
metapneustic, but have tracheal gill processes as well ; in all, the 
pupae are propneustic, the anterior spiracles lying within large trumpets 
which are brought to the surface of the water. Chronomtdee include 
the forms with hcemoglobin (Chitonomus) as well as those with tracheal 
gills ; the pupae are propneustic or have tufts of gills. The aquatic 
Ceratopogon larvae appear to have no gills and to breathe through the 
skin. PsychodidcB have aquatic or semi-aquatic larvae, living in 
algae and weeds, with four ciliated processes at the hind end forming 
a basin round the spiracles, as well as a functional pair of anterior 
spiracles. Dixidee have metapneustic larvae with tracheal gills, the pupa 
with propneustic trumpets. Aquatic Tipyhd larva* are well known 
and are metapneustic, some with a long telescopic tail process 
(Bittacomorpha, Ptychoptera). One at least has long tracheal filaments 
(Phalacrocera replicata). The larvae ol Blepharocenda are known to 
live in torrents and near waterfalls, clinging firmly to rocks. Simuhid 
larvae are found in swiftly running water and have five retractile gills, 
the pupa has a tuft of filaments. Stratiomyidee have some aquatic 
larval forms, the larva metapneustic with an expansible ring of hairs 
that hold an air bubble. 

Tahanidce have metapneustic aquatic larvse, as do the Syrphidee in 
.-iome eases, the latter having in some forms [Eristalis^ Helophilus)^ the 
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long telescopic tail process with the spiracles at the apex ; the pupa is 
propneustic with the spiracle on the tubular filaments. It is known that 
some AcaJyptrate muscidcp have aquatic larvee, Dasycerides, Ephydrides 
and Sciomyzides being thus found. 

The above includes the majority of the forms with aquatic nymphs 
or larvae, but we may remember that in almost any tank or stieam there 
are abundant new forms as yet unreared, and that aquatic insects are 
by no means well known. We are familiar with many fresh-water larvae 
which do not come into any of the above groups, and the Indian aquatic 
fauna is almost unknown. 

The following Hemiptera are aquatic in all stages, but all are holop- 
neustic or peripneustic. The Hehndw are scarcely truly aquatic, living 
in damp situations, the body beneath densely pubescent. Hydrometridce 
live on the surface of the water, being also pubescent below. The divi- 
sion Cryptocerata are aquatic, living below the surface but being holop- 
neustic or peripneustic in all stages; Pelogonidw (Galgulidce) are alone 
found on wet mud and near water. Nepidw live in shallow water and 
obtain air by means of two processes which unite to form a slender tube ; 
the nymph obtains air by means of two ventral pubescent grooves 
leading to the apex of a short process. Naworidcpcanj air down with 
them in a bubble attached to the hind end and come to the surface to 
renew it ; Belostomidcp are also aquatic and obtain air from the surface. 
NotonectidcB and Conxidce carry air on the lower side of the body and 
come to the surface to renew it. 

So far as we are aware, there remains only one aquatic Hemipterous 
insect, an Aphid (Rhopalosiphum nymphew Fabr.) found in India 
below the surface of fresh water on an aquatic plant. 

In the above aquatic insects, we have indicated the fact that the 
actual habitat in the water may be very different, and it will be useful 
to briefly note the habitat conditions that we find. There are many 
forms which never or only exceptionally leave the surface, such as the 
Gyrinid beetles, the larvae of Dim and Anopheles and the various Hy~ 
drometridce; they are aquatic only in the sense that they live on water 
and are adapted thereto. 

Others live near the surface and always within reach for air-getting 
purposes. Of these some live in algae or weed masses as Palmtra larvae, 
the pupae of aquatic Tipulids, the larva of Stratiomysmdihe larva and 
pupa of PsychodidcB ; others are in mud at the margin, as Ptychoptera 
and BiUacomorpha^ the Tabanid larvae, the larva and pupa of the Eris* 
talis and Hehphilus sections of Syrphidfr, 

A number are dependent on the surface, but go deep in search of 
food orshelter ; such are the predaceous beetles (Dytiscidce and the like), 
the Hydrophilus beetles, the aquatic Cryptocerata^ as well as the Culicidcp 
and Dixidas, 
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When we leave the surface, we find a number that live in the middle 
depths ; the peculiar mining larva of Dorycera, the red Chironomid 
larvee found in the soft stems of aquatic plants, the larvte of Ephemeri- 
dcB in the holes in the bank, the many larvae in masses of algae or weeds 
(Ceratopogon, Jcentropus, Hydrocampa^ Cataclysta, Paraponyx, Nym- 
phula and Simulium), the few larvae that live actually free in the wktov 
in the middle depths (Corethra and Chironomid larvae), are examples of 
insects neither dependent upon the surface for air nor finding food 
at the bottom, and which are commonly obtained with a net in the middle 
depths. 

There are also the insects in the depths or on the bottom ; the Pn - 
lid larvae are under stones ; the mud -loving Siahdw, the larvae .of cad- 
dis-flies and dragon-flies are found on mud ; some are found only at the 
bottom of shallow running water, including caddis larva', the nymphs 
of Odonata, Perlidce and Ephemeridee^ as well as such aquatic Hemero- 
biides as are not found in sponges. 

Finally, there is the remainder, which are at all depths except near 
the surface, which range over the bottom and middle ; these include the 
more active Odonata and Trichopteray the larvae of Haliplidee, Gyrinidw 
and ParnidcB^ as well some of the Hydrophilidce (Berosus). A far larger 
part of the aquatic fauna would naturally come within this last division 
were one to go minutely into it, which is impossible in this place. 

SuflScient has been said to show that aquatic insects live in a world 
of their own, one as complex in its internal relations as that of the land ; 
we find herbivorous insects, preyed on by carnivorous ones, occasionally 
attacked by parasitic ones ; )t is a teeming world of life of all kinds, of 
immense interest from every point of view and especially so from the as- 
pect of the immensely ingenious contrivances by which insects obtain 
their air supply. But it is a subject which has been scarcely touched 
in this country, though there are unrivalled opportunities at almost all 
times ; we anticipate that the investigation of how these insects pass 
through the time when tanks dry up will yield some extremely interest- 
ing results, and we may hope that, though there is no economic side to it, 
this fascinating branch of entomology will some day be attacked. 


BPHEMERIDiE. — 

Slender insects with large forenings and small kindwings. The antennw 
are short. There are two or three long processes on the abdomen. 
Tarsi four or five jointed. Larva aquatic. 

This is the last family iii which the wings are formed in the active 
nymph outside the body as in Orthoptera, The wings are, in repose, held 
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together above the body in an upright position and, with the long anal 
processes, are very distinctive. Some are small very delicate insects, 
not longer than 5 mm. with a span of nearly 10 mm. ; others are larger, 
but none are very large. Eyes are larger in the males than in the females, 
the upper portion with larger facets than the lower and sometimes 
divided. In some cases the upper half is much larger and raised on a 
large projection above the head. The antennee are short, the mouth- 
parts feebly developed or absent. The mesothorax is well developed. 




Fi«- 60. EPHfcMKUin. (F. M. H.) 


the abdomen sessile, ten-jointed and glabrous. There is no ovipositor; 
the male has longer forelegs (often very long) than the female, and dis- 
tinct jointed claspers. The venation is complex. The colours are grey 
or pearly, the wings transparent, faintly tinged, or with dark markings. 

The life-history is similar to that of other aquatic insects. Eggs 
are laid in water, either loosely or in compact masses ; Eaton records 
seeing Baetis descend under water to lay her eggs under a stone 
and this is apparently habitual in some species. The nymphs are 
slender insects, usually with long abdominal processes, with long 
antennae and well developed biting mouthparts. The food is said 
to be mud, or minute aquatic vegetation, but some are certainly 
predaceous. They live in various situations and beyond the fact that 
they are to be found in fresh water in India, not much is known. All 
have gills on some part of the body for the purpose of jj extracting 
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air from the water ; these are situated on the abdomen and 

consist of thin walled processes in which the body fluid circulates 

and in which tracheae are found. In fact, the 

gills supply the tracheae with air and are not gills in 
the same sense as in fishes. The form of these 
nymphs in general is very varied, as are their 
habits and there will probably be found a similar 
variety in Indian species. The reader will find 
general information in Miall's Aquatic Insects, 
in Sharps' Insects and in Eaton’s Monograph. 
A curious feature of the life-history is the 

very sudden transformation ; the full-grown nymph 
comes to the surface, the skin breaks along the 
back, the flying insect emerges ; but its meta- 
^ ' LARVi^^OEY^N?^^ morphosis is then not really complete and the 
{After Eaton.) insect (now called a sub-imago) flies to a spot on 
which to settle, then sheds another delicate skin. This phenomenon is 
known only in this family. One species common in the plains flies some 
hundreds of yards before doing this and comes to light, settles on the 
wall and then emerges fully developed, leaving the delicate skin behind. 

The nymphal life is probably as long relatively as the imaginal life 
is short. The May-flies are types of the brevity of life, but in reality 
these insects have previously enjoyed a very long life (for an insect) in 
their aquatic form. Lubbock found that the nymph of a European 
species iinderwent twenty moults. The perfect insects apparently emerge 
to a brief career of enjoyment. May-fly dances are a common feature of 
a still warm evening, the delicate insects (males) performing intricate 
evolutions in companies on the wing. A dance in three dimensions may 
have advantages over the dance on the two dimension dance-floor and 
we can compare it only to a dance of flying machines. These dances 
take place often at a considerable distance from water, a number of the 
insects gathering together for the purpose and forming a very striking 
sight. Coupling and egg-laying closes the brief life. As the mouthparts 
are absent and no food is taken after emergence, an active life must soon 
close, and it is probably correct to say that May-flies do not live for 
more than one or a few da)’s. The immense swarms of May-flies that 
emerge simultaneously in some countries do not seem common among 
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Indian species, and these insects appear during long periods in the ho t 
weather and rains, but not in large nunibersat any one time. As these 
insects in their feeding life live a purely aquatic life, there arc none of 
economic importance and the group, as a whole, has attracted little atten- 
tion in this country. The number of species known is small, as they are 
not attractive to collectors. 

In his monograph, Eaton describes the known Indian and Ceylon- 
ese species (Trans. Linn. Soc., Zool. HI). Eaton also mentions ten spe- 
cies from India (J. A. S. B., LX, p. 400) and discusses them, mentioning 
also that McLachlan possessed nine species from Tenasserim. The total 
recorded by him is twenty-two species, but our common plains species 
are apparently undescribed, the recorded species being from eleva- 
tions above 4,000 feet in Ceylon or the Himalayas in most cases. 

Collecting . — Imagines and sub-imagines are best preserved in spirit 
as their integuments are weak, but when plentiful, a series may also be 
pinned. 


THE RELATIVE DURATION OP LIFE. 

The actual duration of life measured in human units, is a matter 
of very considerable variation among the diverse forms of insect-life. 
From the extremely short-lived Drosophilid fly to the long-lived Cicada, 
there is an infinite variety ; this is a matter of small importance since the 
passage of time has a relative value and the insect which lives for but a 
few days may pass through as many experiences as a human being in as 
many years. The point is, perhaps, interesting as popular ideas are often 
extremely erroneous and forget to take into account the fact that a 
winged insect whose life is but a day may have passed weeks or months 
in an immature form. 

Factors which govern the duration of life are many and varied ; 
fall of temperature suspends activity to a greater or lesser extent, and, 
while prolonging the actual length of life, does not add to the active 
living period. Abundant food by hastening maturity and the develop- 
ment of the reproductive system may materially shorten the life of an 
insect; unnutritious food orthedack of food may immensely prolong 
life either by preventing the immature insect from deriving sufficient 
nutriment from its food or by checking the development of the repro- 
ductive organs, so that life is maintained for long periods until the eggs 
are formed and egg-laying becomes possible. The absence of the larval 
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food -plant is another factor which prolongs the life of the adult, since the 
mother insect will remain alive until eggs are laid on the food-plant unless 
this period is so long as to exhaust her vitality. 

What terminates an insect’s life ? If we consider the insects wliicli 
escape their foes, which do not die of injury, of parasites or of disease, 
but which die a natural death, what brings about the cessation of life V 
Speaking very broadly, the full exercise of the natural functions of re- 
production brings a speedy end, perhaps from exhaustion, perhaps from 
a lack of vitality now that there is no further object in life. The locust 
dies, if a male after coupling, if a female after the deposition of all the 
eggs, though food may be abundant and the conditions apparently 
suitable for further life. The moth dies after mating or laying eggs, and 
the life of many moths is limited to one or two nights if reproduction 
is effected, though it may be much extended if mating and egg-laying 
be not possible ; and this is true even of moths that cannot feed and in 
which the alimentai*}^ system is wholly undeveloped. 

In estimating the natural life of an insect, we have to consider the 
time required to build up the tissues of the larval or nymphal as well as 
those of the subsequent imaginal form, the time required to reproduce, 
as well as the conditions of food-supply and temperature under which 
life is carried on. For many, the conditions of food -supply and tem- 
perature are such that a yearly period covers the whole life, there being 
one brood yearly. For others, one active season is not sufficient for the 
larval form to lay up sufficient nourishment to provide for the tissues 
of the imago ; or this may be possible during the limits of a season or two 
seasons, but the processes of transformation cannot be completed in time 
to allow of the imago to emerge, mate and lay eggs at a favourable sea- 
son and before the rigours of winter or drought prevent the imago from 
providing for the young. Thus we get a two-year or a three-year period, 
the whole life from egg to egg occupying multiples of one year. In rare 
cases (so far as known) this period may be peculiarly long and the Cicadas 
are notorious in this respect ; the 17 years of Tibicen septindecin, and 
the ISyears of Cicarfa tredecin, both American insects, are notorious in- 
stances. Turning to shorter-lived insects, we find for instance the two- 
brooded butterflies, in which there is one quick brood in the rains, and 
one longer brood which persists in some form through the cold and dry 
weather till food is again available on the coming of the rains or perhaps 
at the opening of the buds in spring. From these, a large class probably, 
we come to those which have several broods in the limits of the hot 
weather and rains and which have one longer brood, with a long inactive 
period in the colder weather. The active periods in these cases are the 
same, but one brood must pass through the long inactive period. 

We come finally to normally very short-lived insects such as many 
Diptera, in which the egg, the larval, the pupal and the imaginal life 
are contained within perhaps 14 days, the actually known shortest 
being about 7 days. For these insects life may be long, but given the op- 
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timum temperature, plentiful food, abundant flies hatching out together, 
and a suitable food-supply for the young, on which the parent may lay 
eggs, the period is reduced to the least possible, the egg hatches quickly, 
the larva quickly lays up food, the transformation is quickly accomplish- 
ed and the flies quickly find mates. It will serve no useful purpose to 
attempt to summarise more closely than above, but we may indicate briefly 
the characteristics in this respect of some of the larger groups, with 
regard to Indian insects primarily, but where our knowledge fails, to the 
group as a whole. The known Cicadas are the longest, the known Dro- 
sophilides, ('’ulicides and some other Diptera the shortest. Blattids ap- 
pear to be long, four years or less for some species, Mantidce are pro- 
bably at most two-brooded in the year, many probably one-brooded. 
The same is probably true of Phasmids ; A^cridiids require one year, or 
have two, three or four broods yearly, probably more only in rare cases 
(such as Chrotogonus 3,nd A traciomorpha). Locustidce are probably one- 
brooded in most cases and nothing is known of Cryllids, though there is 
reason to believe that some are many brooded, most one-brooded. 

Most of the known aquatic Neuroptera seem to be two or more 
brooded, imagos appearing several times in the year and the period in 
EphemeridcB, for instance, is probably normally short enough to give 
several broods yearly. The larger 'Neuroptera Planipenvia are apparent- 
ly one-brooded, but the predaceous Hemerobiides and Chrysopides are 
many brooded. Predaceous land Neuroptera, like many other preda- 
ceous forms, seem to have the power of enduring long fasts and the life- 
history may be much prolonged accordingly. 

TenthredinidcB are many brooded so far as known, and the period 
for many parasitic Hymenoptera is very short, shorter than that of their 
hosts in many instances. Aculeata have short lives, several broods usual- 
ly being produced in a year, and here we have an instance where the com- 
pletion of sexual functions does not bring death, since workers have none ; 
their life is however not long, the worker being exhausted within a com- 
paratively short time (in the bee six weeks). A large number of Coleop- 
tera require a year for complete life and many emerge as imagines only 
at one season yearly. This does not apply to Coccinellidce^ to some Bu~ 
prestidcB, to household and grain beetles, to some ChrysomelidcB and 
CurculionidcB (e.g., Apoderus, Hypera, Clonus), On the other hand, 
many Carabidee, Cicindelidce, Scarabceidee, the larger Ehitridce and Bu- 
prestidcB, CantharidcB and many Curculionidce have a period of at 
least of one year ; while some Cerambycidee, the large forms of Lucanidee 
and ScarabmdcBy probably require more than one year. In Lepidoptera 
we have some which require but a month, and complete six to eight 
broods yearly, and those which require a year and emerge once only ; 
but the majority have at least two and many, more than two broods. 
Our ignorance of Diptera is profound, but the order certainly includes 
some of the shortest lived and probably few really long-lived ones . Per- 
haps Diptera are summed up best by saying that the majority have short 
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lives if food is plentiful but long ones if it is not, and some species normal- 
ly have long lives (special parasites, such as Bombyliids, Conopids). 

Few Hemiptera have been reared, and we must fall back on what is 
known of the periods at which the imagines appear. A few Pentatomh 
dcB appear to breed often in a year, whilst some are probably two-brood- 
ed, a rains and a dry weather brood ; some are probably only one- 
brooded. The same is probably true of Coreidcp. Lygceidce and Pyr- 
/joconrfflpappear to include more species which breed several times, as do 
the Tingidw, Redmiidae are probably few brooded, as well as Capsi- 
dcBf but the latter in some known cases breed quickly. 

Cicadidce possibly all require at least one year, while some are very 
long-lived, and it is quite possible that our Indian species follow the 
examples of the known long-lived ones. The smaller Homoptera {Fulgori- 
dcBf Membracidce, Cercopidcp) are probably two or more brooded, but 
it is doubtful if any have more than four broods yearly owing to the lack 
of food. Aphidce are comparatively short lived with plenty of food, but 
as they are viviparous, an aphis may often live to be surrounded by sever- 
al generations of children, grandchildren, and so on. Given good cir- 
cumstances the number of broods in a year may be very large, without 
the life of the insect itself being naturally very short. Alevrodidcp mA 
CoccidcB are, for so small insects, apparently long-lived, but they appear on 
the whole to have several broods a year, while some are only one -brooded. 

The student will recognise that so brief a summary is of little value 
save as a suggestion and as an indication of the scope of the relative life. 
Further details are given under each family. 

There are two methods of finding the length of life of insects, one 
the actual rearing or observation of the living insect in all stages, the 
other the knowledge of the seasons at which the imago appears and the 
length of its life ; an insect that appears but once yearly may have a 
yearly period or one in multiples of years, but cannot have a less period 
than a year. The duration of life in the long-lived American Cicadas 
was deduced from the years in which the imagines appeared abundantly, 
a matter of such importance that records extending back many years 
gave the necessary information. 


SlALID.®. 

Wings of neufly equal size^ hind wings not folded (c/. Perlidai). at an 
angle over the abdomen when in repose. Antennce long. The uings 
are not closely reticulate (cf. Hemerobiidoe). Tarsi five-joinied. 
Larva aquatic^ with a quiescent pupa. 

A small group of moderate-sized insects, distinguished by the wings 
and five-jointed tarsi from the Perlidcp which most resemble them. 
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There are two sub-families, Sialincp with quadrangular j^rothorax and 
RaphidiincB with elongate prothorax. 



Of the former the larvae of the known species are aquatic, hatching 
from eggs laid near the water ; the larva has biting mouthparts, a con- 
spicuous head, long legs and the abdomen has a jointed gill-process on the 
side of each segment. They are probably predaceous and live for choice 
in mud. Only a small number of species are known. Corydalis^ the 
very large Sialid, common in America, is recorded by Wood-Mason in 
India, Corydalis asiatica, W. M. (fig, 62), being found in the Naga Hills. 
(Proc. Zool. Soc., 1884, p. 110.) Chaulwdes suhfasciatus W^estw. is 
figured in Cabinet of Ori^^ntal Entomology ; C. maculipennis Gr. (Griffiths’ 

Animal Kingdom, pi. 72, fig. 1) is also 
known from India. Three other species of 
Chauliodes are described by MacLachlan, 
Weele and Walker, and 8 species of 
Neuromvs hy MacLachlan, Weele, Walker 
and Rambur, all from the Himalayas or 
Assam. 

Fiff. 68.— Chauliodes Of the Raphidiincp, none are known in 

MAOULIPEKNIS. 

{After Cuvier, ) 1 Udia. 
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Panorpid^.— iSoorpton Flies. 

Head prolonged into a distinct heaJe with biting mouthparts. Two pairs 
of wings of equal size held at an angle (or wingless.) The male 
with the apex of the abdomen turned up, the apical joint swollen, as 
in a scorpion. Tarsi five-jointed. 

These singular insects are at once 
recognizable from the peculiar head. 

They are of moderate size, found flying 
in wooded places, and easily distinguish- 
able. The antenna* are long ; the 
wings moderately large and held out 
from the body. The abdomen is 
long, in the male turned up as in a 
scorpion’s tail, in the female straight 
and tapering. 

The common Indian species are apparently similar to the European 
form, whose life history is known ; the eggs are laid in a mass in the 
ground ; from them hatch larvae in the form of caterpillars, which feed 
upon decaying vegetable matter usually underground ; the larvae have 


•> 



Fig. 64-.P*KOBP* FDBI'ATA. 

{A/tfv ffardvnrke,) 



Fijf. 66.— Panorpa puroata. 
(Aftir Hardii^icke.) 



Fig, 66.— Panorpa furcata; hkad. 
{After Bardwicke.) 


imperfect suckerfeet as well as jointed legs and there are velvety spots 
or spines on the segments. Pupation takes place in the soil. The ima- 
gines of both the observed Indian species are predaceous and very active ; 

UL 
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they haunt shady places among bushes and under trees and attack com- 
paratively large insects. These insects are uncommon and little is rec- 
orded about them. A pretty species marked with blue is common on 
the Western Ghauts in the rains, and a brown species is found in the 
Khasi Hills. Hardwicke describes a species from Nepal, figures of which 
are reproduced here. (Trans. Linn. Soc.,XLV, p. 132.) It is common in 
theE. Himalayas, and has aresemblance to a large Tchneumonid. Bittacm 
latipennis Gerst. is described from Darjeeling (M. T. Vorpomn. XVI. j). 
20, 1885). Probably others will be found when the family comes to be 
observed, and it will be possible to see how far their life history agrees with 
that outlined above. 

Hemerobiib^. 

Wings nearly equal in size^ many-veined and held at an angle over the 
abdomen. The hind wing not folded. Antenncp well developed. 

Tarsi five-jointed. Larva with suctorial mandibles^ 
pupa in a cocoon of silk. 

This is a miscellaneous assemblage of easily recognised insects, united 
by the life history and larval trophi. The adults differ greatly in a})pear- 
ance, but form a distinct family. It is possible that the family will be 
confused with the Sialidop^ unless the student is familiar with the latttu*. 
The essential differentiating character is that in Sialidce the wings are 
not densely reticulate, whereas they are so in Hemerobiidce (except 
Conicpteryx). 

As a rule, the different forms of Hemerobiidoe are so distinct that they 
can be recognised at sight, but the above is apparently the only true struc- 
tural distinctive character in the imago. 

As the habits of the seven sub-families are distinct, we propose to 
discuss each in turn. 

fidyrmeleonifKB. Short knobbed antennae. 

Ascalaphince. Long „ „ 

Nemopterince. Hind wings almost linear. 

MantispincB. Forelegs raptorial. 

Hemerobiince. Antennae moniliform. 

ChrysopincB. „ setaceous. 

Coniopterygincp. Minute. Wings po>\dery. 



HEMEROBITD.^: 


147 


Myrmeleonincp, Ant-lions. Recognisable by the short clubbed 
antennae ; the wings are usually large and of etjual size, often very much 
marked with brown and black. 



Fiff. 67 .— Mykmeleonid ; larva, x 12; empty pupa cake projectin(i from 
( OfOON AFTER KMEK(.FNCF, X 12. PlT OF TJIE LAm A, X 1. 

These large and somewhat ungainly insects have a wing span of 
three inches in the larger forms, the smaller of half that length. The 
colouring is sombre, brown predominating. The head is large and dis- 
tinct with large compound eyes. The mouthparts are biting with long 
palps. The thorax is robust, often very hairy. The wings are long, of 
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nearly equal size, with a great number of veins. The larger species have 
large red-brown or black blotches on the wings, the smaller have hyaline 
immaculate wings. The abdomen is long and slender, stretching be- 
tween the long wings which are held in a sloping manner over the abdo- 
men. The legs are comparatively short, robust and spiny, enabling 
the insect to cling tightly to plants. Males and females are similar in 
appearance, as a rule, the male sometimes distinct by the possession of 
two cerci. 

The life history of the known species is uniform throughout the 
group. The eggs are laid in sand or earth ; the larva that issues is 
flattened, the head large and flat, the thorax and abdomen stout. The 
head is elastically attached to the prothorax and has a large degree of 
motion. Projecting in front of the head are immense jaws, long and 
curved, which are made up of the tnie mandibles and maxilla? combined. 
The slender maxilla lies in a groove of the lower side of the mandible, and 
the two together form an imperfect tube, liquid ascending between the 
two structures into the mouth. This is an adaptation which enables the 
insect to suck the blood of its victims and food is taken in no other way. 
The larvae live a free wandering life or live in pits in sand. The free- 
living ones lurk among vegetation and capture small running insects. 
They are a portion of the surface living insects which are so abundant 
in dense vegetation. Some species are common in damp localities, the 
imago found in long grass, the larvae living a free life in the grass and 



Fig. 68.— MYRMELEO sing CLARK. 


capturing insects. The most familiar species live in pits in sand ; the 
larva prepares these pits in a very ingenious manner. It commences 
by going round in a circle, moving backwards, its body making a furrow 
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in the soil , with its broEd hcEd it throws out sEiid, End by working 
steEdily round in e spirEl it grEdually excEvates a round pit, with sloping 
sides, and buries itself at the bottom. It then lies there motionless, its 
head at the bottom of the pit ; should an unwary insect walk over the 
edge of the pit, the sloping sides impede its exit and the ant-lion throws 
sand at it by jerking its broad head. Sooner or later the insect comes 
within reach of the jaws and is seized, sucked out and the dried shell 
thrown out. Ants form a large part of its diet, as they are incessantly 
running over the soil, and the pits are apparently adapted to catch them; 
larger insects escape readily. This life is an interesting one and food 
appears to come only at long intervals. One might hold up this insect as 
a type of patience ; they are able to endure long fasts and an occasional 
ant every week or so is apparently sufficient to keep captive specimens 
alive. They live only in dry sand and make new pits if occasion arises. 
Near houses these pits are common, and when rain comes, or when the 
rainy season sets in, the new pits are made under the lee of the house 
where rain will not wet the sand. 

When the Pusa Laboratory was in course of erection, there were 
numerous pits in the dry sand spread over the newly floored verandahs ; 
the reason they were there was apparently that the sand was dry, all the 
outside earth being soaked with the rains, but what food these insects got 
was not apparent as no insects were found there. 

Pupation takes place in a cocoon in the sand or soil near the pit ; 
the pupa has mandibles with which it can cut through the cocoon which 
consists of silk and particles of sand. It is noticeable that this silk is 
produced from the apex of the abdomen. The length of the life history 
is not known ; images are found at all times from March to November. 
The imago flies clumsily but swiftly, and though nocturnal, is frequently 
seen flying in the day in long grass. An unpleasant odour is diffused 
from their bodies when they are handled, not an aromatic odour as in 
the Hemiptera but an unpleasant one, suggesting carrion. Light is an 
attraction and many can be caught in houses and at light. A number 
of species occur in India, but the usual darkness seems to shroud their 
nomenclature and classification. Two species of PaVpares^ seven of 
Mi^rmeleo and one of Formicaleo have been described from India by 
Rambur (1842) and Gerstacker (1893 and 1884). Myrmleon singulare, 
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Westw. is one of the commoner species, a very noticeable insect, 
figured and described in 1847 (Cab. Or. Ent., pi. XXIV, fig. 4). M. par- 
dalis F. and M, Punctatus F. from the East Indies are figured in 
Donovan’s Insects of India. 

Ascalaphinae—DifieT from Myrmeleonina* in liaving long antenna?, 
also clubbed. 



Fig. 69.— HEtK’OMIlUb DIUAX. 

This small family is at once recognisable in the winged stage. The 
insects are of the same general stnicture as the Myrmehonince, but with 
long antenna? held straight out from the head, clubbed at the tip. The 
wings are less elongated and only with few markings. The eyes aie 
usually divided across by a distinct line as if the upper and lower 
halves functioned separately. 

The life history differs in detail only from that of the Myrmcleonincp 
so far as is known. The eggs were found laid on a lucerne stem, a num- 
ber of little eggs in a row ; each egg is cylindrical and truncate at the 
ends. Small active larvae emerged, whose appearance is best learnt from 
the figure. They were fed on aphides, the aphides being seized in the 
sharp mandibles and sucked out. These larvae died as the right food or 
conditions had not been found. (Others are being reared on a greater 
variety of insects). Other similar larvae are found leading a free life in the 
fields ; the thorax is broadly joined to the abdomen, the head not mov- 
ably jointed to the thorax as in the ant-lions. A larva was found on the 
bark of a tree ; it remained motionless on the bark without food for two 
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months and all endeavours to feed it or rear it failed. An investigation 
into the habits of these larvae in the field would yield interesting results, 
and it is possible that they play an important part in checking some 
insects. The imagines are found flying undei trees or in grass and are 
apparently principally crepuscular in habit. 

Westwood describes the following species of Ascalaphus (Cat. Or. 
Entom., 1847), and figures the first three : — 

A, tessellatus (pi. XXXIV, fig. 1), A. ifcr/mentaior (pi. XXXIV, fig. 2), 
A. canifrons (pi. XXXIV, fig. 3),u4. denhfer, A. amjuhtus. A. ohavvruit. 

No species had been previously described from India and tiui have 
been since added. (Weele in Selys Collection, 1008). 



NemopterincB.— The hind wings t>re long and very Jiarrow, project- 
ing backwards beyond the body. 
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A single species of this remarkable group is found abundantly in 
houses in India, flying about rooms in the dusk (fig. 72). We have 



observed it three years in succession in April and at no other time. The 
insect is a very graceful one, flying with a weak fluttering motion and 
hovering socially much as the mosquitoes do. A single larva of the type 
described as Nemopterous was found in a house in India ; the charac- 
teristic is the immensely long thin neck 
carrying the round head and formidable 
jaws (fig. 73). 

There is little reason to doubt that 
the larva of this Nemopterid lives in 
our houses and is probably predaceous on 
small forms of life ; careful search in 
odd comers and dusty places will pro- 
bably reveal the larva and clear up 
the life history of this insect. Nemoptera 
filipennis, Westw. is described and 
figured (Cab, Or. Entom., pi. XXXIV, 
fig. 6) from Central India. 

Mantispince . — Forelegs predaceous after the manner of a Mantis. 
These obscure insects appear to be found but seldom in India, one spe- 
cies being known to occur in the plains. The imago has two pairs 



(A/ltr Mom.) 
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of hyaline wings, a rather slender body and the posterior legs fitted for 
walking. The forelegs have the tibia bent back upon the femur as in the 
Manfidce. 

Nothing is known of the life his- 
tory of our species ; Brauer records 
that one European species lays stal- 
ked eggs, as do the Hemerohiidce^ and 
that the larva finds its way to the 
egg-mass of a spider and there feeds 
Fig. 74.-MANT1SPA. X 2. on the eggs and young spiders ; it 

pupates in the web that contained 
the spider’s eggs, and the pupa, when ready to transform, pierces its 
cocoon and the spider’s web, the imago then emerging. Glenurm pnpil- 
M antispa rugicolK8^SLy&B,y andil/. Hamiltonella, Westw. 
have been described from India, as also has M» nodosa, Westw. which 
occurs in Assam and is figured by Westwood (Cab. Or. Entom. , pi. XX IV, 
fig. 7). 

Hemerobiince.-- The antennae moniliform. 

This sub-family includes two types of insects, of which some of each 
are known in India. The Sisyrini live as larvae in freshwater sponges, 
and Annandale has recorded one as having 
been found in this situation in Calcutta. The 
student should consult Sharp’s volume, where 
there is a good figure of the larva. Osmylus 
perspieillaris, Gerst., 0. lanyii Mael., 0, 
lineaticolUs'HiSi^QX,, and Dilar Hornei Mad., are 
Indian species. The Hemerohiini are represen- 
ted by one delicate brownish insect whose larva 
feeds on the cotton aphis. The life history 
differs only in detail from that of Chrysopa in 
the next sub -family ; the eggs are laid on stalks ; 
the larva is naked and feeds voraciously on 
aphides, sucking them out with its long 
mandibles. In this species pupation takes 
place under a very delicate web on a leaf. 

This insect is less common than its ally, the 



Fig. 75.— Hembrobins 
LARVA. 
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green Chrysopa, but may be found in cotton fields generally in the 
plains. 

Clirysopina.—llif antennae filiform. One species of this group 
is common throughout the plains, a delicate green insect with shining 



Fip. 76.-CHnYfeOPA LARVA, Willi ITS (01 BRIM! OF SKINS. 

(K. M. H.). 


eyes which diffuses an unpleasant odour on being handled. Here and 
there about the fields one sees little chisters of white eggs, each egg on a 
separate long slender stalk. (A Himalayan sjjccies lays the eggs so 
close together that the individual stalks coalesce and one finds a little 
bunch of eggs on a compound stalk). The clusters are everywhere, 



Pig. 77.— Egos ok cHKVbOPA. 
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on weeds, on the cotton plant, on the ground, and if one watches care- 
fully in the dusk, one may see a long green fly laying them some fifteen 
to twenty in a little cluster. In a few days (a little over a week), these 
eggs hatch, the thin shell bursting at the tip to allow the little 
creature to emerge ; it sits on the egg shell on the top of the stalk 
till it has recovered from its cramped position in the egg and then runs 
off looking for aphis. Jt is a very active creature, with long legs, a 
slender body set with spines and a pair of long curved mandibles on the 



Fig. 78,— Egg and lakva of cHiiisorA. 


head. It is most voracious, catching the aphides in its hollow mandibles 
and sucking out the juice of their body. Having emptied the skin, it 
puts it on its back, where the long spines hold it, and eats the next 
aphis. This process continues indefinitely throughout ihe larval life 
of the little creature ; it moves about with a large heap of the skins of 

its victims on its back, and it is no easy 
matter to make out what one has got hold 
of when one sees this extraordinary mass 
running over the cotton plant. At the 
periodical moult it gets rid of the accu- 
mulation of skins, which by no means in- 
cludes those of all its victims and starts a 
fresh covering. Their voraciousness is 
very great and in captivity the single 

larva required on an average some IGO 
Fig, 79,— Cocoon of CHKY^0PA. , , - , mi.* * 

aphides for one day s food. This is 
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probably not more than they eat when living freely on the 
plant ; they feed very rapidly and voraciously and we can quite believe 
the number of victims in a day to be much larger. Finally, after eight 
days’ feeding, its voraciousness is satisfied and it settles down in a quiet 
place to spin its cocoon and turn into the chrysalis. This is done on 
the plant and the chrysalis remains in it for about one month. The 
cocoon is a tough, white oval structuie, built of silk, and when the fly 
is ready to come out, the 
top comes off as a neat 
little lid; there is probably 
a line of weakness in the co- 
coon when originally made, 
so that the top will come 
off neatly and allow the fly 
to emerge. The fly is a 
familiar insect with green 
head and body, bright 
golden eyes and long un- 
gainly wings, which look mucli too big for it. One sees them flying 
about in the dusk or in the day time if disturbed, and like many other 
insects, the attraction of a lamp is usually too much for them. No 
Indian species appear to have been recorded. 

Coniopterj/ginvi},— Small delicate insects, in which the wings are 
covered with a white powdery secretion. 



Fit?. 80. -Ohrvsopa. X *2. 



Fig. 81.— Spilocokis guttata. 
{From Mnderhin,) 


These delicate insects are just know n to occur in India, a few indivi- 
duals having been captured flying and on a bair tree in Surat and among 
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pine and deodar in Simla. An account of what is known of the life history 
will be found in Sharp’s insects. They will be confused with Aktir- 
odidcB if not carefully examined ; the mouthparts are well developed 
with prominent palpi ; the wing venation is comparatively complex and 
the tarsi five-jointed. The wings are white, the body red in one species 
Enderlein has listed the family (Genera Insectorum, 1908); no 
Indian species are recorded. He states that the larvae, after feeding 
on Ooccids, spin a web by means of anal spinnerets and rest under 
it till spring, when they pupate and emerge. 

Collecting . — Special methods of collecting are not required in tins 
family, but great care must be taken to preserve the specimens from 
damp as in all groups of Neuroptera. Myrmeleonides and Ascalaphides 
are on the wing once a year and come to lights. Nemopterids come out 
in houses at dusk and dance ; the remainder must be sought for in their 
haunts. Any killing bottle is good, so long as it is quite dry. Good series 
of all species are requited, and in this group there is very much biological 
work to be done before we can fully estimate the value of this family. 

Trtchoptrra. — Caddis flies. 

Wings hairy^ the hind mng larger, with a folded anal area. Coxcp long 
and corUigvous. Antennce long, tarsi five-jointed. 

The family can be distinguished by the above characters with some 
doubt, since the hairiness of the wings is not always noticeable. They 



Fijr. 8-i.- Macronema pistuosum wlk, 
{Fiom Ulmer*) 
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are rather delicate insects, moth-like in appearance, but with the wings 
sloped over the abdomen when at rest. The antennse are long. We 
are aware of no observations on these insects in India, other than the 
descriptions of species. Their biology appears to be untouched. In 
general, the larva? live in fresh water in cases, made of a great variety of 
materials, including silk, stones, vegetable matter, shells of molluscs, etc. ; 
each species makes its special form of case, in which the larva lives. 
The larva is somewhat caterpillar-like, with a terminal pair of processes 
or hooks to fasten it to the case, with blood-gills of a variety of kinds to 
secure respiration. They are believed to be vegetarian, and while 
one at least is injurious to the “ water-cress ” grown in Europe, 
none are known to be injurious to India. 


The student of this group should read the chapter in Sharp’s Insects 
and the account in Miall’s Aquatic Insects ; it is to be hoped that the 
family will be investigated in India ; the 
number of plain’s species appears to be 
small, but very little is known and the 
group has not been studied. Wood- 
Mason recorded a species which produced 
460 living young ones when artificially j 
stimulated. Apparently this is the normal | 
habit of this Caddisfly, which is provi- | 
sionally named by him NotanatoUca 
vivipara (Ann. Mag. Nat. Hist., 1890, G 
ser.,Vol. VI, p. 189). Morton describes a 
llydroptilid from the Khasis as Ithytriohia 
violacea, remarking that it is the largest 
of the sub-family with an expanse of 
12-14 m.m. (E. M. M. 1902, p. 283). He 
also describes Khasi Rhyacophilids in 
Trans. Ent. Soc. London, 1900, p. 1 . In 
all, some 61 species are recorded from Fii?. 83. -Caudis larva, in case. 
India, Burma and Ceylon, the majority ^ 25 . From balsam 8lide, 
from the last locality, most of the remain- 
der from the bills. 
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The following are recorded from India by Ulmer (Zeitachr. Wm. 
Insectenbiol, 1905, pp. 16, 68, 119, and Genera Insectorum, Trichop- 
tera, 1907). 


1. Phryganeidee 

2. (Limnophilidee). 

3. Sericostomatid!3e 


4. Leptocerida" 


5. Hydropsychid v 


6. Polycentropidie 

7. Philopotamida* 

8. Rhyacopliilida 


9. Hydroptilida 


1. Neuroma maclachlani, Wh. (India). 

2. Dinarthrodes nrmata^ Ulni. (Aasam). 

3. Dinarthrorum ferox, Mad. (North 

India). 

4. Dmarthrella destructor, Ulm. (Darjt‘o- 

ling). 

5. Notanatolica uiaqna^ Wlk. (India, etc.). 
Notanaiolica vmpara,Vf. M. (Calcutta). 
Leptocerus indicus^ Wlk. (Bengal, ita 

systematic position doubtful). 

8. Setodes argentifera^ Mad. (North-Wes- 

tern India). 

9. Polymorphanismus nigricornis^ Wlk. 

(North India). 

10. Aethaloptera sexpunctata, Kol. (India). 

11. Hydropsyche asiatica, Ulm. (Sikkim). 

12. Hydropsyche luctuosus, Ulm. (Sikkim). 

13. PJectrouemia aurea. Ulm. (Sikkim). 

14. Plectronemia navasi, Ulm. (Sikkim). 

15 Dipseudopsis indica. Mad. (India). 

16. Stenopsyche griseipennis, Mad. (India, 

etc.). 

17. Rhyacophila anatina^ Nort (Khasis). 

18. Rhyacophila curvata^ Mort. (Khasis). 

19. Rhyacophila inconspicua, Mort. (Khasis). 

20. Rhyacophila lanceolata, Mort. (Khasis). 

21. Rhyacophila scissa, Mort. (Kliasis). 

22. Rhyacophila tecta, Mort. (Khasis). 

23. Rhyacophila naviculata, Mort. (Trichi- 

nopoly). 

24. Ithytrichia vwlacea, Mort. (Khasis). 

25. Melanotrivhia siugularis, Ulm. (India). 



162 


HYMEHOPTERA. 


retrusible ovipositor and single trochanter, the former with three to 
five visible ventral segments and an ovipositor, the latter with the 
abdomen of more than five visible ventral segments and a sting. 

TheJculeata again fall into four series, the Anthophila with plumose 
hairs and dilated hind tarsi, the DiplopUra with forewing longitudinallv 
folded in repose, the Heterogyna with the basal one or two segments 
formed into nodes, and the Fossores without any of these characters. 
The classification of the order falls as in the following table 


Sessiliventres. 

(Cephida*). 

(Phytophaga). 

Siricidae. 

Tenthredinidte. 

Petiol ATA . Parasitica . 

Cynipida\ 

Proctotrypidae. 

Chalcida‘. 

Dryinidap. 

Ichneumonida*. 

Braconidap. 

Stephanida*. 

(Megalyridsp). 

Evaniida*. 

(PelecinidHP). 

Trigonalidte. 

Tubulifera. 

Chrysida*. 

Aculeata Fossores. 

Mutillida\ 

Tbynnida\ 

Scoliida). 

(8apygida‘). 

Pompilida\ 

Sphegida*. 

Diploptera. 

Eumenida'. 

Vespidsp. 

(Masarida>). 

Ajithophila. 

Colletida*. 

Apidflp. 

Heterogyna. 

Formicida. 



VESPA MAGNI'PICA. 


im 




Fiff. S4 A. ^^KSI»A MA<1KIPI<*A, to show MKDIAX SBOMBNT AXD SINOLB TKOt'HANTER 
(TR). B. BRA<J0NID TO SHOW JUNCTION OF THORAX ANI» ABDOMEN. PRT.- 

Pktiole, Med. hro-Mrdtan sboment Th. 1. Tr. 2, the double trochan- 
ter. O. Thorax of hpheoid to show collar-like prothorax, D. ditto. 

OK POMPILID TO SHOW" PROTHORAX RRACHINO THB TKOULA':. 

There is a very extensive literature on this group. The Sessili- 
ventres and Parasitica have been largely listed in Genera Insectorum and 
the Ichneumonidce and Braconidce are being monographed in the Fauna 
of India shortly. The Tvibulifera md AculecUa are already monographed 
in the Fauna of India but the student will find a large number of species 
since described by Cameron, Nurse and others 

It is at present useless to attempt to grapple with the Parasitica, 
and our account below must, in the absence of the Fauna volume, be 
meagre in the extreme. Collections in this group are badly wanted and 
there is here a verv large field for collecting and research, specially in 
tropical India. In the Aculeata, the pioneer work of listing and desorib- 
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ing species is largely done, though new species still appear, and the next 
step is to study the habits and life-histories. The student will note 
that we follow the order and nomenclature of Bingham’s Fauna of 
India, rather than that of continental authors as is done by Nurse and 
Cameron , and as may be most easily seen in Genera Insectorum. 

HYMENOPTERA SESSHiIVENTRES 

SiRioiD<E. — (including Oryasidce). 

A small family distinct from other families by the characters of 
the thorax and venation, as well as by the larval habits. The larva> 
are borers in wood, and have three pairs of stumpy legs on the 
thorax, a process at the end of the abdomen. The imagines are con- 
spicuous insects, large and brightly coloured, the female with sharp 
ovipositor. They are wholly forest insects and confined in India to 
hilly forest tracts. The recorded Indian species include Xiphydria 
(3 spp.), Sirex (1 sp.), Paururus (1 sp.), and Tremex (3 spp.). None are 
likely to be found in tropical India. 

TENTHREDINIDiE.— Note/ftVs. 

The pronotum small ; two spurs to the tibia. The female with a saw, 
usually concealed. The larva leaf-eating, caterpillar -like, 
with more than five pairs of sucker feet. 

The sawflies are easily recognizable from other Hymenoptera, the 
abdomen being broadly united with the thorax, the pronotum small and 
visible principally at the sides, the female with out an exserted ovipositor 
and the anterior tarsi with two spurs. They are moderate-sized insects, 
of bright colours, the common plains species less than one-third of an 
inch long. The head is distinct, with short antennae, simple and com- 
pound eyes and the usual biting mouthparts. The thorax and abdomen 
are robust, the wings short and often smoky or coloured. The most 
striking structure is the female ovipositor or ‘ ‘ saw, ’ ’ with which she cuts 
leaves in which to lay her eggs. This is concealed except when in use 
and requires to be dissected out. 

The life-history is, in generarfeatures, similar to that of the Lepi- 
doptera. The larva is a caterpillar-like creature with three pairs of 
thoracic legs and from six to eight pairs of prolegs without hooks on the 




PLATE IX.— Athaiia Proxima. 
The Mobtard Sawfly. 


Fig. 1. Young larva. 

,, 2. Half-grown larva. 

„ .S. Full-grown larva. 

„ 4. liarva feeding on mustard leaf. 

„ 5. Pupa, dorsal aspect. 

„ 6. Pupa, ventral aspect. 

„ 7. Imago. 

„ 8. Cluster of Cocoons. 

„ 9. Single Cocoon. 

„ 10. Parasite. 

(Reprinted from Memoirs, Agricultural Department for India, 
Entomology, Vol. I, No. 6.) 
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abdominal segments. This character at once distinguishes it as no Lepu 
dopterous larva has more than five pairs of prolegs. The larva lives 
openly, feeding on leaves ; in some the hind end of the abdomen is more 
flexible and tapering, and is twisted round in a characteristic manner to 
give support to the insect. The larva of Aihalia projcima, Klug., the 
commonest plains species, feeds on mustard and (VucifersB generally ; 
its life-history is described elsewhere (Mem. Agric. Dept., India, 
Entom. 1, No. (>). It is undoubtedly an immigrant from the hills 
which has adapted itself to life in tropical India by a prolonged period 
of rest during the hot months. The pupa is concealed in a cocoon 
between leaves or in the ground. It is recorded that parthenogenesis 
occurs in this family ; this does not appear to be the (‘.asc with J. 
proxima^ where both sexes occur and coupling takes place normally. 

The family is a large one with over 2,400 species described of which 
are known from India, being mainly species collected in Asfeam, Bur- 
ma and Simla. The hill fatma is very much larger than that of the 
plains but the large number described is partly due to the fact that this 
group has been collected there and has not been worked at in the plains, 
(^ameron has described the majority of the species within the last 
ten years. Only two species are known from the plains of which Ath(h 
lid proxima, Klug., alone has been reared. (Plate IX.) The most 
recent catalogue is th\t of Konow in Genera Inseetorum, 

HYMENOPTBRA PARASITICA. 

From practically every herbivorous insect, as from many others, 
we rear parasites belonging to this group. Fi om a single species we may 
get one or more egg parasites, and one or more larval parasites ; we find 
also that these parasites liave their parasites (called hyperparasites as 
they are parasites on parasites). Thus from one species we may rear 
several species of parasitic hynienoptera. It will be seen that this group 
is one of vast extent and number ; it is also one whose study has not at- 
tracted sufficient attention ; Indian forms have been described (in a great 
variety of somewhat inaccessible publications) by Cameion and others 
from specimens collected in the hills ; we have reared abundant species 
which will require much time for identification and we are thus in a posi- 
tion of having a great mass of material which has not been worked at 
and we cannot attempt to give any satisfactory account of this great 
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group. In no branch of entomology is study so much required and no 
branch is likely to give results of greater economic value. Parasitic 
Hjmenoptera are the greatest checks on insect increase and their woi k 
is of the utmost importance ; this has been recognised elsewhere and the 
study of Parasitic Hymenoptera should advance when more encourage- 
ment is given to Entomology generally. As it is we are unable to do 
anything to assist these insects save in very special cases ; when it was 
learnt that the parasites of the Indian bollworm had been destroyed by 
cold, and these were reintroduced from places not affected by the cold, 
the first step to the utilisation of parasitic insects was taken in India ; 
but this was a special case and until we know our parasites, we cannot 
expect to be able to make progress in this branch of entomology. 

CvNiPiD^. — Gall-wasps. 

Small to minute insects, the forewing with no stigma and not more than 
five closed cells, the hindiving with two or three nervures : the antennw 
are straight with less than 16 joints. The pronotum reaches the 
insertion of the forewings. 

Whilst the habits of the family are of great interest, almost none 
are described from our region and the habits of these are unknown. One 
species {Onychia striolata, Cam.) from Bengal will, if it shares the habits 
of the rest of the genus, be a parasite on a Dipterous insect. Others are 
known to inhabit galls. Oameron has described CalHrhytis semicar pi - 
folice as being reared from an acorn (Quercus semicarpi folia) collected 
in the North-West Himalayas. (Entomologist, 1902, 38.) 

In general, the Cynipidee are either (1) inhabitants of galls or other 
portions of plant tissues, (2) guests of the above gall- inhabiting species 
or (3) parasites on other insects. Taking first the gall-insect, it may be 
remembered that many other insects make galls and that not every gall 
is due to the work of the Cynipid ; also that a gall may contain the Gym- 
pid that caused it or either guests or parasites. A number of very simi- 
lar insects may therefore be reared from the same galls and it is no easy 
matter to sort them out. It is very much to be desired that the study of 
galls may be taken up in India, ind with it, the study of the relations 
of the insects inhabiting such galls. Galls abound even in the plains and 
those on the mango tree alone will give ample scope for investigation. 
Having cleared them up, the study of galls on other trees in the plains 
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and then in the forests and hills may be expected to produce much that 
is new and second in interest to no other branch of insect bionomics. 

An excellent account of some of the features of this group is contain- 
ed in Sharp’s Insects. The student is referred to this, and it is needless 
to here reproduce a similar general account of a group of which almost 
nothing is known in India. 


QALLS. 

There are a number of insects, which live in the tissues of plants 
and whose activities produce an alteration of the structure of 
the plant, an unusual growth of tissue taking place, leading to the 
formation of a “gall.” Such galls are easily recognisable as quite 
distinct bodies, associated always with a particular insect and for each 
species of inhabitant assuming a peculiar form. 

Obviously this is a clearly distinct form of injury to the plant from 
that caused by an ordinary boring or leaf-eating insect, in which there is 
no growth of tissue except in so far as to heal the wound caused, and 
where the damage done is limited to the effect produced solely by the 
destruction of so much tissue. 

As a rule, the connected insect is in the gall, not necessarily in the 
fully developed gall but in it at some stage of its growth ; put very broad- 
ly, the parent or the actual insect stimulates the tissues to an abnormal 
growth in which the gall insect lives ; the precise nature of this stimulus 
is not known for any of our galls but may be either poison or some agent 
introduced by the parent when laying eggs, or it may be a chemical or 
mechanical stimulus produced by the larval gall-insect inside the tissues. 
The growth of a gall does not always terminate with the emergence of 
the inhabiting insect and in some instances very large woody structures 
are produced on trees after the original gall-insect has emerged. 

Elsewhere, the C)mipid8e are the especial gall-insects either inhabit- 
ing the gall by right or as inquilines (guests). The larvse of Nematus are 
said to form galls and insects of this family (TenthredinidcB), will possibly 
be found as gall inhabitants in India also. The Fig Insects of the family 
Ohalcidce are probably gall producers, living in special gall flowers in the 
fig. An abnormal Buprestid (Ethon) is known to live in a gall 
and some of the CurcuUonidce also produce galls. Among Lepidoptera, 
a few TineidcB are known, and the transition from a boring larva to one 
that causes gall-formations is not a very wide one. Cecidomyiids arc 
well known among the Diptera and are found in India behaving in 
this manner. Thrips (Thysanoptera) causes galls, as also do the three 
groups of HoMoptcrd, the Psyllidw, Aphides and CoccidcB’ Psyllids are 
known to live in galls in India but do not appear to have been studied. 
Several have been reared from galls on leaves in India and it would 
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appear that they are the commonest gall-insects. In Australia, a special 
division of Coccidce (Brachyscelids) are inhabitants of galls. In India 
Dactyl opiu8 nipce Mask, produces what is practically a gall, a swelling 
and distortion of the tissues of the plant, due to the presence of the 
insect ; these are found on some varieties of cotton, on Hibiscus and 
on mulberry. We have indicated these families as being those in which 
gall-insects are known and in which they may be expected also in this 
country. Galls are not easy to rear in “captivity,” since the removal 
of the gall from the growing plant interferes with nutrition, and moulds 
are a great trouble ; gall-insects are also not quick in development and 
it is probable that success will be obtained only by breeding on the plant 
or by patient observation. We figure some galls as well as the insects 
causing them (see under Cecidomyiidcp and Psyllidw below). The 
student should see Kiefler's paper on Gall-insects of Bengal (Ann. Soc. 
Bruxelles XXIX, p. l.*13, lb()5). 

PROCTOTRYPIDiE. 

Small insets, the prothorajD rea'‘hing hack to the tey'alce^ with few 
nervures in the wings^ the antennw straight 

The classification of the parasitic Hymenoptera is as yet insufficient- 
ly understood and with such vast families to deal with, it is, without 
going far more deeply into the subject than we here can, impossible 
to give characters by which to recognise any Proctotrypid. They 
are essentially small parasitic Hymenoptera^ with the above general 
characters ; they differ from the Chalridce in fairly characteristic 
details, but include some insects very difficult to place if one has not a 
very thorough grasp of these families. These little insects exhibit 
great variety in structure. The ovipositor is a continuation of the 
end of the body. Many are of beautiful metallic colours, the body 
hard, like that of Chrysidrp. 

The life is so far as known, wholly parasitic, though the habits of 
not many species are known. The Indian species reared are from insect 
eggs, one from a dipterous larva and one from a beetle larva. It is 
certain that a great number will be reared when more attention is 
paid to this group. The family is a very large one with numerous sub- 
divisions. Judging from the number of undescribed species found or 
reared, the plains’ species of India are little known. Dalla Torre’s 
catalogue gives some five Indian species, besides a number more 
from Ceylon, but this number is an extremely small part of what 
would be known were the group to be collected ; a great number of 
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these as of other parasitic Hymenoptera arc being found or ivarcd 
and the family is probably an extremely important one. 

Scelio acte, Wlk., and Epyris orientalis^ Cam., are recorded as well as 
Platygaster ortjzo}^ Cam., bred from the maggots of Cecidomyia oryzw, 
W. M. A species of Sceiio attacks the eggs of the Bombay Locust, 
Acriditm succinctum, Linn. ; Hadronotus $p. and Tehnomus sp, were 
reared from insect eggs and Tehmmns up. from the eggs of Scirpo- 
phaya auriflua^ Zell., a Pyralid moth. Scelio (Homalotylus) terminalis, 
Say., is a parasite upon the larva' of Chilomenes sexmaculata^ Fabr. 


THE SIZE OP INSECTS. 

We are told that on other planets, man might be very much larger 
than he is on earth on account of the less force of gravity due to the 
smaller bulk of the planet. That is, the Mammoth or some prehistoric 
reptile represents the maximum size attainable on earth simply because 
the bones requisite to support a larger animal and to bear the muscular 
strains set up in moving it could not, with the material of which bones 
arc constructed, exist. Gravity and the tensile strength of the mate- 
rial used in making the skeletons of animals thus puts a limit at one 
extreme. On the other extreme is another limit in the size occupied 
by a sufficient aggregation of molecules to carry on the complex 
reactions of physical life, a limit which possibly admits of the existence* 
of forms of life smaller than can be perceived by our present methods ; 
at any rate, there are organisms visible only under a magnification of 
thousands of diameters. 

Between these extremes lie our insects; the smallest are less than 
a millimetre in length : the largest moth has a wing span of twelve 
inches, the biggest beetle a length of over half this and the bulk of 
our insects are between three and one-tenth of an inch long and 
between five and a fifth of an inch across the expanded wings. 

Probably the essential feature in insect anatomy that has limited 
them in size is the chitinous integument; an insect has no bones, it has 
no separate internal skeleton round which the soft tissues can be 
grouped and which can give a central support to muscles and connec- 
tive tissue ; there is only an exterUttl integument, with processes 
internally, and the tissues take their attachment from this and are 
packed away inside it. There is further the delicate tracheal system, 
probably capable only of a certain amount of compression and thus 
limiting the amount of stress that can be set up by muscular action. 
Another point is that the chitinous integument is not, except in the 
adult stage, a permanent one ; it is shed and this puts a very definite 
limit probably upon the size to which it can be product'd. 
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Other factors probably are the very great specialization insects 
display ; we may imagine a caterpillar, if omnivorous and without 
enemies, growing to the limit of the size that its chitinous legs, and 
prolegs could bear ; it might perhaps be six feet long and a foot high* 
walking along like a vast worm and browsing happily in the pasture. 
But there are no omnivorous caterpillars (plants protect themselves 
too well with poisons and other devices), the vast number and variety 
of species are correlated with great specialisation and whether from 
the limitations of chitin, or from the difficulties of metamorphosis, 
such vast creatures do not exist. 

Possibly insects are dominant because they are small, reproduction 
can be quick and vast, an egg can contain enough food to produce an 
active self-supporting larva ; the difficulties of viviparism are avoided 
and the mother need not live over to care for her young. When the 
seasons are unfavourable, the female waits with her store of undeve- 
loped eggs till the season is favourable. Above all, where there is one 
vast animal like a cow, conspicuous and slow breeding, you may have, 
in equal bulk, a horde of scattered insects, ready to concentrate 
themselves on one j)oint but capable, in times of stress, of diffusion 
over wide areas and in inappreciable amount. It is the case of the 
Hy which eats the carcase (quicker than the lion, because the concen- 
trated effort and increase of a thousand small creatures outweighs the 
efforts of the one large creature a thousand times their size. 

The insect, with the lion, endures times of starvation but of a 
thousand, perhaps, ten insects survive, whereas the one lion dying leaves 
none. So that taking lives as units, the small insect is better off and 
it may be that in the very limitations of chitin and metamorphosis has 
lain its success, since strivings after mere bulk have been vain where 
natural effort at increase, with multiplication of species and function, 
has enabled the insect to overrun and dominate the earth. 

Drvinid^. 

Female uitk the foreleg modified to form a piwer. 

A family of nearly 200 species of small insects, usually included in 
Proctotrtfpidce^ and distinguished by the fact that the fore tarsus is 
modified in the female to form a pin(H»r. 

This modification of the foreleg is connected with the habits of tln^ 
insect ; according to Kieffer, the female seizes the nymph of the Ilomop, 
terous insect she attacks by means of the pincers, and lays one or two 
eggs in its abdomen ; the resuh^ing larva develops, emerges and 
pupates outsid3, the Homopterous nymph dying. Three species only 
are known from India : Dryinus trifasciatus^ Kieff., Prodryinus 
hiioHciatAU, Soy., and Gonai^'pua ma.urm, Kieffer 
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One has been reared from the Fulgorid Pyrilla aberrans, Wlk., the 
larva living in the nymph and emerging to produce a small white cocoon 
on the leaf of the cane plant. (Fig. HG.) 



Fijr. '^7 — Dkyints fokmu ahips. 
(Fnnn Kif'(fh\) 



FiK. 86- DKYII^IU I’AKASITK UK J'YKILLA ABEKKA5S X 9 AND 1X8 
rCM'<K>N ON A LKXK. X 2. 
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Thaloid/e. 

SmaV inseds, the onienncp elboived, the wimjs with one mn, the 
protonum not reaching the tegul(je* 

This very large family is most readily distinguished by the elbowed 
antenna3 and single-veined wings. Many are of characteristic form and 
are readily recognisable as Chalcids in the field. The colours are sombre, 
though black and yellow is a fiequent combination. They are nearly 
all small; though Leucospis measures nearly half an inch in length, less 
than a quarter of an inch is a more usual size and some are so small as 
to be microscopic and not really visible to the unaided eye. The head is 
well developed, with elbowed antennae, large eyes and the usual mouth- 
parts. The thorax is compact giving great powers of fiightto the tiny 
insect. The wings aie hyaline with a single vein in the fore wing. The 
abdomen is hard and in the female bears an ovipositor. Legs are well 
developed and the little insect walks and flies actively. The hind 
femur is frequently very much swollen, the narrow tibia fitting 
closely to it. 



Fig. 88 CHALClb (HKCLh, MUCH MAONIFIED. 
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The details of the life history of the group as a whole are very varied 
but most are parasites in eggs, larva' or pupae of almost all groups of in- 
sects including the Ht/menoptera: some are hyper])arasites, i.e., lay their 
eggs in the bodies of parasitic larva' which are already in the bodies of 
other insects ; others are found in galls, as parasites ; a few are fig insects 
living in peculiar gall-like structures in the fruit of wild figs; the greater 
number are parasites purely, and though the details of their life history 
would probably be of great interest if we knew them, practically nothing 
is known and we are probably sufficiently accurate in estimating the 
family as an important one owing to its role of general insect paiasite. 

The life history of no Indian species has really been studied and the 
utmost we know in most cases is that the imagines have been reared from 
particular insects. There are abundant points of great interest in the 
lives of these tiny insects ; how do the imagines live when their host i*^ 
not available; how do they hibernate, on what do they feed, when do 
they fly ? How does the larva manage inside the body of a caterpillar 
and how does it get its air or dispose of its excreta, or moult ? What is 
going on inside a caterpillar when there arc perhaps twenty larvae in it 
or as in some cases there are over 6(X) ? WJiat are the details of tJie 
moults of the hyperparasites ? One could continue enumerating points 
on which practically nothing is known at all, and absolutely nothing in 
India. Dalla Torre’s catalogue enumerates about thirty species from 
our region ; Cameron has added others (Jo. Bo. Nat. Hist. Soc., XVII, 
578, etc.), a very large number have been and will be added to this, and 
it would be in no way surprising if (^halcidfp were found to be the 
family of which the greatest number of species occur in India. 

The identification of these numerous forms, principally unclassified 
and undetermined, is possible only when one studies this family alone. 
It is then useless to do more than mention a few common species as ex- 
amples of Clialcidce. The following species and their hosts are known 
in India : — 

Pentarthriim (Trichogramma) sp. is a tiny species reared from the 
eggs of Chilo simplex, Butl., the moth-borer of cane. A very high per- 
centage of the eggs of this moth are infested, and the parasite is a 
very valuable check. Tetrastichus sp. is reared from Chilo nuricilia, 
Ddgn., and is prc^bably in itself a hyperparasite upon the Braconid, 
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Ajiantelefi rhiloms. Die imagines of the forniei* emerge directly from 
the pupa of the caterpillar, not making an external cocoon, whilst 
the Apanteles larvse, if not parasitised, emerge as full-grown larvce and 
make white cocoons outside their host. 

Syntomosphyrum ((’irrospilus) sp, is reared from pupa? of Chilo- 
tmnes sexmaculatai F., a Ladybird beetle, where it is possibly a hj^ei - 
parasite of Scelio (Homalotylus) terminalis, Say., which parasitises 
this beetle grub. S. esurus, By., has been reared from the cotton 
aphis (Aphis qossypn^ Glov.) in which it is possibly a hyperparasite 
of Trioxys sp,, a Braconid parasite. Omphale sp. is a small insect 
of which 77 were reared from the grub of a ('otton Stem Borer, 
Sphenoptera (jossypii^ Kerr. It is probably a hyperparasite on the 
true parasite of this beetle grub. Pteromalus oryzcBy Cam., is a 
parasite of the grub of the rice weevil Calandro or//2:«c, L., and keeps 
this voracious pest in check. (I. M. N.) Aphelinus thece, Cam., is 
recorded as a parasite of the scale insect, Aspidiotus fherp, Mask., on 
tea in the Kangra Valley, (f. M. N.) A species nesn to Sycoryrfes 
philippinensis, Ashm,, has been 
reared from the fruits of the pipal 
(Fkus religiosa) in India, and 
with it Goniogaster, (IdamesI 
stahilis, Wlk., and Sycophila 
decatonioides, Wlk., which are 
parasitic upon it. 

The following species are also 
recorded as having been reared 
from the figs of Ficus indica (Y 
meant for F'icm hengalensis, the 
banyan tree) : — Eupristma maso- 
ni, Saund. ; Sycohia hethyloidesy 

Westd. ; WalkereUa temeraria, 

Westd. ; Sycohella Saundersi, 

Westd. ; Sycoscapta msignis, 

Saund. ; Sycoscaptella affinis, 

Westd. ; Micranisa (Idarnes) 89— Kupribtina masom, malk abovk, 

fkmalb hblow. 

[From Westwood.) 




CHALCinyF:. 


Walker also described Sycophila nmiastiymoideH and May r described 
Sycophaga hreviventris from figs in India. The student should consult 
j) the original papers Westwood, T. E. S., 

^ London, 1840, Vol. II, p. 214 ; Westwood and 

Saunders, loc. cit., London, 1883, pp. 1, 
^ Westwood, loc. cit., 1882, 47 ; 

Mayr, Mittheilungen Zool. Stat. Neapel, 
111,1882. 

^ These fig insects have been the subject 

\ of prolonged investigation in Europe and 

H South America, and an unknown species 
which attacks Ficus roxhurghii in Calcutta 
is discussed by Cunningham in an appendix 
to Volume I, of the Annals of the Botanic 
Garden, Calcutta, (^unningham finds that 
^ A there are two crops of fruits yearly, some 

/PCi ' trees having receptacles containing gall 

W flowers and males, others containing female 

f flowers ; in the gall flowers, which are 

Peculiar structures, the fig insect lays its 
l^Le larvae living in the gall and even- 
^ ^ ^^1 tually emerging in the winged condition. 

Fijr. 90 Su'OBiELLA sAUJvDKRsi On emergence they fly, couple, and the 

females endeavour tolay eggs. In search- 
ing for the gall flowers, the females enter 
the receptacles, including those containing female flowers, and 
endeavour to deposit eggs in the female flowers. As a result the 
enormous numbers of embryos in each receptacle develop, as if 
they were fertilised. The inference, naturally, is that the female 
insects carry pollen from the male flowers, but f^unningham concludes 
that this is not the case and that the female embryos develop 
parthenogenetically but only after the irritation produced by the 
attempts of the female fig insects to lay eggs in these flowers. The 
fig insect then plays the part of an irritant agent, producing effects 
equivalent to fertilisation and the fig plant produces, on behalf of 
the insect, special “flowers” in which the insect lays its eggs. The 
Chalcid then in this case is simply a gall insect, as the Cynipidce are. 
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ronnected with these fig insects are parasites, insects very closely 
allied and which lay their eggs in the larvae of the fig insects in the 
fig gall flowers ; Cunningham does not appear to have been aware of 
this fact or to have known what fig insects he was dealing with and 
this is to be regretted as his conclusions may require to be vitally 
modified. (This applies equally to the same author’s chapter in that 
popular but inaccurate work ‘ Pains and Pleasures of Life in Bengal.') 
Fig insects seem to be very abundant in India, and a great number 
of the wild figs produce large crops of them. The question has a special 
interest in view of the fact that the true fig is stated to produce the 
best figs only when its fig insect Blastophafja psenes, Low., is present ; 
for this purpose a wild fig has to be cultivated with the cultivated fig to 
yield Blastophaga ; so necessary is this considered that the wild fig 
(Capri fig) has been introduced to California and South Africa with the 
Blastophaga, in order to give the figs there grown tlie proper conditions 
for full development, though entomologists 
are not yet agreed as to the part played 
by the -insect. 

That the fruits of our common fig trees 
(the pipal, banyan, pakur, gular, &c.) are 
constantly infested with fig insects can be 
readily ascertained by examination, various 
caterpillars, weevils, flies, &c., also occurring 
in them, but the respective parts played 
by these insects, their mode of life and 
their relations to the tree are practically 
unknown and offer a very fertile field for 
inquiry. We figure from Westwood some 
of the insects obtained from figs in India ; 
the problem is one of great complexity and 
interest, attention has been drawn to it more than once in the 
Indian press from the economic aspect since large quantities of 
fruit are constantly ^‘destroyed” by these insects, but it is doubt- 
ful if any means can be devised of checking them and were it done, 
it is uncertain what would be the effect upon the production of fruit. 

Podagrwn minutum, Ashm., was reared from the egg mass of a man- 
tis, the female with a long ovipositor many times her own length for lay- 
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laving her eggs. Chalvis criculcp. Kohl. (fig. 88) is recorded as a parasite of 
Cricula trifenestraia, Mo. a Saturniid Moth. (I. M. N. 1., pi. V) C. euplcew, 
Ho., is also recorded as a caterpillar parasite. The number and impor- 
tance of ChalcidcB, like the other Uymenopiera Parasitica, cannot easily 
be estimated. There are probably an enormous jiumber of species in 
India, some widespread, many probably confined to this area. To the 
systematist as to the biologist they oiler a wide field of reseaich, and it 
is to be hoped that a really thorough investigation into the economy 
of at least one species may be made, as well as an investigatioji into the 
identity and hosts of our common crop pest-deslioying 8})ecies. 


IrHNKUMONlI)^:. 

\V(H(/s with two recurrent nervures and two or three cuhitat 
cells. Antennce not elbowed. 


This is a vciy large group of insects, clearly separate from ( Imh ida* by 
the greater number of veins and cells, fr )m Braconidw by the venation. 
They are, as a rule, larger insects, the antenme not elbowed, the legs 
moderately long, the body slender. The female lias an ovipositor 
which is often long and conspicuous; males are destitute of any 
ovipositor or similar oi'gan and are generally similar to the females. 
The colours are mainly warming, black and yellow, reddish yellow and 
similar br-ight colours pr edominating. 


The Ichneumonidw are a very large iamily, with a great number of 
species. Tl’ese species are of limited distribution, confined to distinct 

areas and the Indian forms are, so 
far as known, confined to this geo- 
graphical region. The number of 
described Indian species is over 2(K) 
but most are from the hills and but 
few have been reared. 

Lifunenntn sp. has been reared 
from the larva of a Plusia. Pm pin 
punctator, L., is a common insect, 
yellow with black markings, bred 
from several of the wild silk produ- 
cing insects (Saturnhdoe). P. pre- 
datOTy F., was reared from Scirpophaga auriflna. Zell. (1. M. N. V., p. 178.) 

IIL 
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The family is divided into five sub-families ; of the Ichneunionincp, 
uj) to 1904, 119 species had been described from India, largely from the 
Khasia hills by (^ameron and others have been added since. In the 
Crt/pfincp, 84 species are listed up to 1908 (Schmiedeknecht, Genera lii- 
sectorum), mainly Cameron' s Khasia hill si)ecies. The same authoj 
lists 59 species of Pimplincp (11H)7), including the remarkable forest spe- 
cies Rhffssa and Ephialtes, allied to Thalessa. In the Truphnnincp^ Dalla 
Torre (19(K)) lists five Indian species, and in the /W Szepligetti 

(1905) lists twenty-one. 

Nothing is on record as to the hosts of these species and the forms 
occurring in India generally are practically unknown. 

BRArONTDiE. 

The forevi7igs with one recurrent nervure and three or four cuhital 
cells as a rale. Antennce not elbowed, abdomen not 
inserted on apex of median segment. 

These are closely allied to the Ichneumonidce but in general distin- 
guished by the venation of the forewing. There is an extra cubital cell 
and but one recurrent nervure. The 
colours are bright, probably generally 
warning, and aided by the bright 
colour of the forewings in some cases. 

In size they vary from small to 
moderate- sized insects with a wing 
span of over one inch. The head is 
large, distinct, with moderately long 
antennas which are probably very 
delicate sense organs. The thorax is 
compact, bearing the moderately 
large wings : the al)domen is long 
and slender. The general form varies 
very greatly, probably in relation to 
the stinging habits of the female, and 
some are greatly elongate or otherwise 
bizarre in appearance. The female 
has an ovipositor which may extend 
to a considerable length; the males 
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are closely similar to the females in gen(M*al appearance, hut witlioui 
ovipositor. 

The life history is, so far as known, parasitic, the larvic living at the 
expense of other insects, usually Lej)idopfcra. In sjnteof the multipli- 
city of species and their great im- 
portance, little is known of the life 
history of these insects beyond the 
fact of their parasitism. As in other 
})arasitic insects, there are )>oin1s 
about the details of the larval life 
which are shrouded in darkness and 
deserve further study. The le- 
marks mad^> above as to the gemual 
life ol these j)aiasitic hyineiioptera 
apply to this family. 

This large family lias re])resentatives iji eviuy jiart ol tlie globe, 
and though the Indian species are ])rol)ably little kjiowji, 57 sj.ecie-. are 
listed as Indian by Szepligetti. 

Bracon is a large genus with nearly thirty Indian species largely 
Himalayan. Of these, B, )iicevi11rf\ Bingh., is ])arasiti(* on the laiva 
of Fsvirpophiujd aunflua, Zell, and other insects. This sjiecies is so named 
in honour of Mr. L. de Niceville who first reared it in Behar. (Indian Mu- 
seum Notes, Vol. V, No. .5, ]). 177.) 

It is a large insect, the wings (-range 
and black (fig. very conspicu- 
ous, and a valuable check upon 
this pest. The female has a long 
ovipositor with which to jnmetrate 
the cane and reach the larva. Little 
is known of other species, which 
have been principally collected in 
the hills. A number of jilains 
species have been reared and the 

more important of these are the a-.-Mi. Roi.es komi.-knms, 

following : — Aphidiun avenre. Hal., |l. m. n.| 

paiasitic upon the wheat aphis 
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(Macrosiphum (jranariftmy Kby), Trioxys sp. has been reared from the 
cotton aphis {Aphis gossypii, Glov.). Microdus fymipennis, Tam. 
fig. 95) and M, fnherculatus, Cam., are recorded as parasites of the 
castor caterpillar (Trabala vishnu). ^Tnd. Mus. Notes, Vol. V, p. 107.) 

Apanfeles glomeratus^h., is from a caterpillar attacking white gourd. 
(? Sphenarches caffer, Zell.) A, (‘hilonis is parasitic upon the larva of 
Chih amicilia, Ddgn., which attacks cane. A, (Uiogaster) indicus is 
parasitic upon the cotton bud caterpillai (Phyrtfa infusella^Moyr.) and 
A. depressnri(F, on Geleclaa gossypiella, the pink bollworm. Apanfeles 
commonly pupate in very noticeable white cocoons, openly on the plant 
near their victim ot on it. (Plate XXXVl.) Rhoqas Lefroyi is a 
parasite of the spotted bollworms, Earias nmilana, Boisd., and Earias 
fahia, Stoll, a very important check upon this common pest. Micro- 
hrncon Jencanirr is parasitic upon Nonnqrm uniformis^ Ddgn , the* 
Wheat Stem Borer. 

Stephanitd^.. 

Antennev many- jointed, 

A small family of less than one hundred species, of which one is 
known from India. Wrouqhtonia cornvfa, (^am., was found in Bombay 
by B. (\ Wrought on. 

EvANTI DiE. 

The abdomen is petiolate, the petiole inserted on the dorsal portion 
of the median segment, Anfennce filiform, of 
thirteen joints, straight. 

A small family of almost cei’tain distinction from the position of the 
abdomen, only a very few insects outside the family sharing this charac- 
ter. Less than three hundred 
species are known in all, of 
which six occur in India. 

Evania is a genus of me- 
dium-sized insects, sombre in 
colour, with a very short ab- 
domen, which is very slender 
at the base (pedimcle) and 
broadly truncated at the apex. 96— Evania sp. x 2. 

The sting is short, the wing comparatively small, the thorax robu«t. 
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To any one who has seen these active insects flying about, the genus 
will for evei* be at once distinct. The imago enters houses and othe r 
buildings in search of cockroaches (HlcUtidvp) in whose egg capsules 
the female deposits her eggs and is one of the few flying insects one 
perceives on board ship. The larva' destroy the eggs and one species 
has been very widely distributed over the globe where th * household 
cockroaches arc to be found Evanm appendigaster^ L., is the Kuro})- 
ean species found now in all but the coldest parts of all continents. 
E. antennalis, Westw., is described from Bombay and E, aUntarsm, 
C^am., as well as E . car vicar inata. Cam., are Indian. 

Gastcraption is a genus containing a large part of the species of the 
family and includes G. orierUale, Cam., described from Bejigal, and G. 
mandihulnre. Cam., of whose habits apparently nothing is oji record. It 
is likely to sliare the habits of the known species, and ])rove to be a 
parasite on Iculeate Hymemptera. 

Aulacm bituberculaf a,s appears to bt‘ the sole other recorded sjx'cies. 
Other species aie known in Ceylon and it is probable that these with 
others will be found also in India. 

Trioonalid.^!:. 

Abdomen ovate, fivc-jonUcd, ttof petiolatc. Trochanters not /uUg 
divided. Both ivings with a complex venation, 

A small family of insects 
of which little is known. 
Scliulz has jccently listed 
the species (Genera I nsec - 
toium, liK)7), one out of 
forty-two being doubtfully 
Indian. The known spe- 
cir's are parasites on Ves- 
j)idi* and hy])er parasites 
on Di])tera ; no pupal 
cocoon is made Pseu- 
dogonalos Ilarniandi, Sch. 
(fig. 97) occurs in Dai- 
j ('eling , Poec ilogona I os 

pulchella, Westd., in 
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Ceylon and Bui’ina, Ischnoyonalos cluhin, Magr., in Buiina and Lf/co- 
(faster ntfiventris^ Magr., in Burma. 

TUBULIPERA. 

Ch K YSl I ) AS. — Cuckoo 1 1 'as f)S . 

Trochanters one- jointed. Visible ahdonunal seipnents usuaJhj thir. 

Tliisfamily is most easily recognised l)y the extremely hard, densely 
))unctured integument and the bright inetallie green or l)lue-green 
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colouring. They are small insects, with rather small dusky wings. 
The head is of moderate size with large eyes and ocelli; the antennHC 
are short, consisting of a longer basal segment (Scape) and a number 
of short joints (fta<j(dlum). The 
thorax is large and well develo])ed, 
the abdomen distinct, with usually 
three visible segments, the re- 
mainder concealed. The female 


has a long retractile ovipositor. 

The bodily structure is hard, 
designed to enable the insect to 
curl into a ball (fig. 99). So far as 
is known, all are parasitic upon 
Aculeate Hymenoptera and a 
number have been reared from different species 
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the host is not known and we are not aware that any Indian species 
lias been carefully studied. The known hosts are tabulated here : — 


Bemhex sp. parasitised by Iledychrumtimidum, Dohl. 


Odffn'rua bipufitulatus 

Meijachilc fraterna, j 

,, moniicola [ 

Humenes petiolata I 

,, ronira ; 

E^nneHca vonica \ 

,, petiolata . 

,, flavopirta ) 

Odjpieras multipfctus 

ScelipliTon ininidens 

E u mencH d im id iai i pen nis 


Pelopwua, sj). 

Emnenea conic a „ 

Sreliphron coromandelivuw ,, 
,, madraspatanum, ,, 

hilineatmn. Sin. 


Iledyehrum ilammidatumy Sin. 


Stiihum cyanurum, Forst. 


(^hrysis fuHcipennis, Br. (see 
do. Bo. Nat. Hist. Soc. Xil, 
p. 585). 

ChrysiH amjmtata, Mocs. 

Chryais dunja^ Bin^h. 

Stilbmn vyanarum, Forst. 
(videos, splendiduw, (Vetiii, in 
Jo. Bo. Nat. Hist. Soc. XIV, 
]). 825). 

Hidbum cyanaruta, Forst. 
Chryaia orientalis, (iuer (Pusa). 

(^hrysis fusripennis, Br. (Pusa). 
Iledychridi urn rayonam^ Sin. 
(Smith). 

i^hrifsit^ (?) pvheficens, Sm. 
(Smith A. M. N H. (2) IX, 

]>. 45). 


l^ingham describes four sub-families : 

Clepthifp. Not known to be Indian. 

Ellampinw includes EUampus, Uolopipja, Iledychridi am, 

Hedychrum, 

Chrysidince includes Chrysoyona , Siilbum, Chrysis^ EuchroeuH, 


Parnopinw includes Parnopes. 

The identification of tliese genera and species can be found in the 
Fauna volume. Hedychrum faMmulaluni^ Sm., is the only widespread 
species of its genus. SiiJbum cyanurum, Forst., is said to be practically 
worldwide and is, in the plains, universal. The species of ( hrysis are 



181 


HYMENOPTEKA. 


SO far as known, mainly local but their superficial resemblance pro- 
bably has led to the belief that they are all common and not worth 
observing or collecting. C. fuscipennis, Br., C. lusca^ Fabr., C. arum 
talis, Guer., and C, oculata, Fabi., aie widespread and common, likely 
to be found anywhere. 

Collectimj. Cuckoo-wasps are common in liouses and in the open ; 
they require to be caught with a net and may be killed with Cyanide 
or a B. C. bottle. Far more wanted than collecting is observation 
of their hosts and habits and rearing from nests of Aculeates. 1'he 
part they play in the complicated relations of our insect fauna is 
not at present measurable and a far closer knowledge of them is 
required. They are eommon at nearly all times and as many infest 
the Aculeates that build in and around houses, are easy of obseivation 
A really close study of one species would well repay the laboui and 
time. 


AOULEATA. 

Our knoNA ledge of this grou]) is due largely to Wroughton, who 
worked in the Konkan, llothney who worked for 14 years in Baiiack- 
pore and Bingham who worked for many years in Burma. The last 
has listed the species known up to 189(5 in the Fauna of India, and tlieie 
have been abundant })a})ers since then adding new species. With the 
latter we are not concerned ; C^ameron has described hundreds of new 
species in a variety of publications. G. C. Nurse has added others and 
it will be long before all are desciibed. Rothney’s paper (Trans. Ent. 
Soc., London, 1903, p. 93) adds to our infoimation and Home’s papei 
in Trans. Zool. Soc. VII, p. 1(58 (1870), must be consulted. 

The most striking point about the Aculeates is the fact that the 
whole business of life is conducted by the imago ; the larva is jiractically 
hel})less and if not actually fed by the imago is at least provided with 
an ample supply of carefully gathered food which simply has to be 
devoured Without careful search we never see the larva of an Aculeate 
and the imago alone is active. This specialisation in life history is 
associated with extraoi dinary specialisation in habits and consequently 
in structure ; the activities of these insects excite the admiration of all 
who observe them and their extremely varied ingenuity is unparalleled 
in any other insect group ; for this reason, they are placed at the head 
of insects in mental activity and intelligence and they are unquestion- 
ably very far removed from any of the primitive types of insect life. 
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At the same time it must not be thought that their activities show 
any mentality comparable to that of man ; even ants are unreasoning 
and these insects are endowed with extremely com})lex and beautiful 
instincts, of so remarkable a kind that many naturalists see in tliese 
insects a powerful argument against the doctrine that such instincts, 
as all insect activities, are the result simply of natural selection and 
adaptation. 

From man’s point of view these instincts are in a sense admiiable 
and are yet inferior since they are mere blind instincts which cannot 
vary and which involve no reasoning faculty. A dog has more reason- 
ing power and a higher older of mentality than the highest insect ; the 
absolute stupidity of the ant but the wondeiful nature of it^ ins- 
tincts is a curious contrast. 


MuTiLLinyK . — Velvet Ants. 

Male. Pronotum reaching the tegiilw. A (onstnetion hetireen the first and 
second abdominal sigments. Middle (oxw (ontignoiis. 

Female. Wingless. anlAike ivithout abdominal nodes. 

The wingless females are very readily recognised by tliei? ujit- 
like appearance and bright colouis, there being no nodes on tlie 
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abdomen as in Formieidee. The males are usually lecognisable as 
they have a characteristic appearance and colouring, but the above 
characters must be verified in case of doubt. The wingless females are 
small insects from an eighth to a quarter of an inch in length ; the 
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colours are always warning, striking and vivid, red and black predo- 
minating witli white and golden spots or bands on the abdomen. The 
males are larger, up to half an inch in length, coloured in black and 
red, the wings usually smoky, the abdomen commonly red. The 
colouring is less consjncuous than that of the females and is perhaps a 
milder foim of warning colouration. 

The family practically consists of one genus, Mutilla. There is 
however, the peculiai insect Apierogyna mvtiUoideb^ Sm., a species likely 
to jiuzzle any but a close student of this 
group. This insect has, in both sexes, a 
constriction between both the tiist and 
second, and the second and thiid seg- 
ments; the winged male has a peculiai 
upturned spine at the apex of the ab- 
domen and the venation of the wings is 
much reduced not extending to the 
outer maigiii The insect is not com- 
mon but is striking and deserves men- 
tion. It is one of the few insects found 

Fij?. 101 .— Mutilla hk.ia 

in the sandy wastes of some paits ol i i.malb. 

North India and is also known from 

Barrackpore Of Mutilla, some 120 species are described in the Fauna 
of India, as, however, the males of some s])ecie& only are known, and 
the females of some, and as these could probably be paired off if we 
knew more, the number of species may be exaggerated. The discri- 
mination of these species is by the colour markings, wliich aie 
extremely constant, and the student should consult the key in the 
Fauna of India volume. 

Mutilla . — Is one of the insects far more common and well lepie- 
sented in the hot plains than in the hills. The active females are to be 
found everywhere in moist as in very dry surroundings; the limited 
distribution assigned to so many species is due s mply to the fact that 
in so few places have tliey been collected, though where they have been 
collected many species have been found. Anyone who observes closely 
the insect fauna of our fields is sure, sooner or later, to witness the mat- 
ing of Mutillids. It vaiies in detail with the species, those seen by the 
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author have been tolerably similar. The male is a powerful insert with 
long legs and strong wings ; he finds the female, seizes her by the ]no- 
thorax and flies off ; on some convenient s])ot, he mates with her, clas])- 
ing her firmly to him by his forelegs and standing erect on his otluns : 
she is perfectly helpless and is apjfarently fiimly held throughout. 'I'hc 
first time 1 was ])rivileged to see this, I was much stiuck as in tlie fre- 
(luent intervals the male shook the female with a twisting motion as 
we should shake a bottle whose contents we desired to mix well ; this 
extraordinary perfoimance is worth seeing, but occurs, so far as I 
know, not in all species, as in the majority I have seen the ])roce(lure 
was straightforward and not accompanied l)y this peculiar rite; un- 
fortunately I was so interested that when 1 sought to ca])ture them 
and determine the speei(*s they escapc'd 

It is impossible to discuss individual Mutillids in this place and the 
student will find full deseriptions in the Fauna of India. The foui 
commonest species are perhaps M . diniidiata, Lep. M. ihtvrrujAa, Oliv. 
M. (DmHh, Le]). and M. scu'inacidata, Swed, but very littleis known as to 
the geogiaphical distiibution in India of the majority of the sp(‘cies. 
All are parasitic upon Aculeate Ilymenoptera but few have been 
actually bred from their hosts 

M. m/ia, Sm. (fig. 101) was found in the nest of Eumcnes ronicti 
and was also reared from the pupa of this wasj). (J. ('. Nur.se also 
reared this species fiom the nests of Enmnws o/unnis (Jo. Horn. Nat. 
Hist. Soc. NIV, p. 271). Mutilla dhcrcla, Cam. has been reared from 
('rabro oricntalis, Cam. in Pusa and M. jHmitacnsis, Cam. from the nest 
of an Eumcncs in the same place. (Plate XI 11, figs. I, 2.) 

Collectintj. — Mutillids are easy to collect, the females on the ground, 
the males in a net. The females should not be handled with the bare 
fingers as the sting is distinctly painful. Every mutillid seen “in 
cop " should be collected since this is the easiest way in which to matcli 
the sexes. A gicat deal of observation and rearing is re(|uired befoie 
we can estimate the importance of the grouj) since their hosts are un- 
known and every opportunity of determining what their hosts are, 
should be taken. 
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The Mutillidw offei* a striking example of that difference in 
structure connected with sex which is found in some form or another 
throughout the insect world. It is at first sight a striking thing to find 
that throughout a whole family, the female is wingless, but there are so 
many other striking differences that we may here draw the attention of 
the student to some salient points in this matter. 

We may omit here all reference to structures such as ovaries, clas- 
pers, ovipositors, etc., connected with the primary needs of mating and 
egg-laying ; these must obviously be present in every mature sexual 
form and on their examination must ultimately depend the determi- 
nation of sex. Apart from these structures, which are not always rea- 
dily discernible without dissection, there are a number of other differ- 
ences less immediately connected with the actual sexual functions and 
which are often more readily discernible. We may at once notice the 
wingless females, so marked a feature in Mutillida*. We are probably 
correct in saying that in this family the female has lost her wings since 
she does not require them in her search for the nests of her hosts but that 
the male retains them simply to aid him in his search for the female. 
The same is true of other forms, where the loss of wings appears to be 
an advantage but one which cannot be shared by the male as on him 
falls the work of seeking out his mate. Among Lepidoptera, the Psy- 
ch idee are an excellent example and a few Lymantriidce exhibit the same 
phenomenon, All male Coccidw are winged, all females wingless ; many 
Phasmidee have wingless females, while some of the species of the Re- 
duviid genus Physorhynchus are winged only in the male, though some 
other species of the genus are wingless in both sexes, the wings however 
more completely absent in the female than in the male, as if the former 
had lost them first. In the Lampyride division of Malacodermida, 
wingless females are not uncommon and in some genera the females arc 
practically unknown, only the males being found as winged beetles. 

Uzel mentions the exact reverse of this in Thysanoptera,where 
we find a wingless species in which some females become winged to dis- 
seminate the species. This reminds one of the Aphidw, where after a 
colony of wingless females is formed, winged females are found which 
fly away and start new colonies, though this last case is not connected 
with sex. 

The next notable point in sex is size ; here we have two groups, one 
in which the male is larger and the difference in size is connected with 
his functions ; the other in which the female is larger apparently because 
on her falls the more arduous task of providing for the offspring or 
because the mere bulk of eggs to be produced and carried necessitates 
a larger body. Large males at once*suggest the Lncanidce (Stag beetles) 
and the Dynastidee, the great size being connecjted with the hypertro- 
phied mandibles or horns on the prothorax and head. Why these beetles 
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should bear these large horns and have so massive a development is 
a question no one appears to have satisfactorily answered and we should 
like to see a careful inquiry made into the relative numbers of the 
sexes of these beetles either in one locality or in the offspring of definite 
parents. In these forms there is usually great variation in the actual 
amount of development of the horns or mandibles and in some species 
there are distinct types, known as teleodont (long mandibled) pnodovi 
(short mandibled) and mesodont (intermediate) in the one species. The 
large males of the Mvfillidcr are accounted foi (wrongly ))eihaps) when 
we consider that not only must they fly and be active, but tliat they 
usually seize and carry off the females and that furthei the eggs in this 
group are not bulky or abundant. Small males offei no apparent diffi- 
culty since it seems natural as we have said above. Marked difference 
occurs notably in Phasmidw, in the social insects such as bees and ter- 
mites, in many moths, some beetles, and in some Acndiidw : it is 
probably con ect to say that some preponderance in the female is 
the general rule in insects, but it is more marked for instance in 
Airaciomorpha and some allied Pjfrqomorph'ides than in most Amdndff^, 
and the groups we mention will furnish conspicuous examjiles to the 
student. Tt is curious that this is less maiked in Rhyncliota and one is 
inclined to associate such sex differentiations with the moie sjiecialised 
and highly developed groups. 

An interesting sex modification is that in which the female has moie 
developed mouthparls than the male, as in the Cuhcidrv and blood- 
sucking Chirofiomida\ hi these forms the female alone can suck blood. 
It is possible that this really occurs more fiequently than is lecoided ; 
there is, for instance, a marked difference in the size of the mouthpaits 
of some Pyralids (Lamortay etc.). Another and a fundamental differ- 
ence that scarcely needs mention is the naturally longer life that 
the females enjoy ; in a very great numbei of cases, the completion of 
the male’s functions detei mines his death and this must precede the 
death of the female which has often to wait foi a considerable time 
before she can successfully deposit hei eggs This is very maiked foi 
instance, in some species in which the female waits long periods as in 
the mango weevil [Crupforhqnvhus (/ravis f .), where tlie males die in 
August, the females living until next March to lay eggs We believe 
this occurs in a very large numbei of forms and it is a factor that must 
be taken into account in estimating the relative proportions of each sex 
found. It would be interesting to know, foi instance, how far this 
occurs in long-lived imagines such as butterflies ; do the males die eai ly 
or do they wait until the females can lay eggs before mating ? 

We come then to a vast number of small modifications in one sex 
which are less directly connected with sex in the sense that they are con- 
nected only with courtship and the preliminaries to mating. The lumi- 
nosity of some insects may be cited, the European glow-worm being an 
example of a female wingless beetle which is luminous possibly as a guide 
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to the winged male. Our luminous beetles are so in both sexes and in 
the larvas so that this luminescence may not be connected with sex. A 
better example aie the singing insects, in which the males sing, the 
females are silent. We have biiefly discussed this elsewhere (undei 
(Hcadidat) and it is not certain that song is really connected with sex, 
though it is likely to be so. In a great number of male moths and buttei - 
flies, scent production from special hair tufts is a featuie of the males 
alone and the frequency with which this occurs points to its being an 
ijupoitant factor in successful mating. The variety of situations in 
which these tufts occuis, their diverse fojmand size are marked featuies, 
for instance, in our Noctuid e and Pyralid'jL', while the male pouch and 
sexmarks of butterflies are simply scent producing organs. 

Haase discusses this point (Zool, Anzeiger, XI, 1S88, No. 287). 
Plateau remarks that in Lepidoptera, scent oigans exist for thiee ])ui- 
])oses; in Danaia and Eupirra, they are defensive, the scent being unplea- 
sant and deiived fiom a caustic fluid; in some Lepidojdeia, notably 
Pombycid<p and Saturniidse, the scent is diffused by the female to 
attract the male, the latter having vejv sensitive ojgans of smell : in 
many butterflit's the males emit a “ seductive ” scent, that has in some 
cases been comi)ared to vanilla, and which is employed only in coTiit- 
ship. Il is the last which Haase discusses ; he states that scent oigans 
occui in one of the following positions . 

— On the whole upper surface of both wings. (Ptetida). 
In tufts on the upjier surface of both wings (some Sat f/r idea), Jn a 
costal fold of the forewing (some Hesperiidw). On the upjier suiface 
of the disc of the fcnewing ((Ujntlnn, Jfella, Argi/tntia. etc., and some 
Ilcspcriidw). On the lower suiface of the disc of the foiewing (Eu- 
ri'ttm. etc ). On the folded costal edge of the hindwing (Patnia) 
On the ujipei suiface of the hiiidwing [Pferids, Morphides, 

Saff/ridt's\ etc.). 

On the anal area of the hindwing above (Papihonidvs, Ormthop- 
fna, Pompnts, etc.), or below {Morphides) 

On the lower suiface of the hindwing (PlvcopUia in Noctuidie). 
On the ])ai t of the two wings which lub together when in motion (Catop- 
Hilia, Eupl(va, Enjolts, Morph ides, Mjfcalesis, Lijcwnides. some Ilespe- 
rifdes and some Heteiocera). 

Thorar and abdomen. — Many Sphingids, Agaristids and some Noc- 
tuids have scent organs on the first al dominal segment. In some 
Pierids, in all Danaids, in Oallidulids and some Noctuids, a tuft of odo- 
rous scales can be protruded from eacli side of the genital aperture. 

Palpi and Legs. — In a Deltoid (Bertala) a tuft occurs on the palpi, 
in a few foims tufts occur on the tibiee of all the legs, on the forelegs 
only (Spodoptera). on the middle tibiae (many Noctuidce), on the hind 
tibia' (some Hesperiidw, IlefoaUdfe, Ilffhlrea and many Geometridce). 
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The student of Pyralidcp will find that he must study the male 
secondary sexual characters very carefully in distinguishing species 
and that they occur with great frequency in a very marked foim. One 
of the commonest male cliaracterSjis a greater apparent dovelopni^uit in 
the antennr and this is shown in most moths, the female having often 
simple antenmi" while the male has them ciliate, pectinate, fasciculate 
or modified in some way. Were more known of the actual habits ol 
motlis, we might be able to say whether these modifications gave the 
male a greater chance of finding the female, for instance, by giving the 
antenna a more delicate or special sense. At present nothing is known 
and there is no real information as to how insects find each otlier. This 
development of the antenna' is a feature also ol (Udicida\ with a more* 
astonishing difference in the relative development of the j)alps those 
of the males being very much largei. There is also a sui prising devel- 
opment of the antenna^ in the male jAtmpi/rtdfV in species in which the 
luminescence is little developed. 

We cannot leave this subject without biiefly touching the pioblem 
that every student finds of determining the sex of an insect. It is ex- 
tremely irritating to find, for instance, characters given foi the males 
only, while one has not enough of a species to have both sexes and one 
does not know, without dissection, what is tlie sex ol the specimen one 
has. To deal adcijuately with this subject would requiie v(My maj)y 
))ages and a separate treatise. In some families sex-distinction is easy, 
as in Locustida\ Gri/lhda\ Acridudev, many Parasitic Hifwvnoptem, and 
those gioups which have a distinct ovipositor. In others there is no 
such obvious distinction, and in some families dissection is actually ne- 
cessary. This is the case, for instance, in the bulk of tlie Rhfit)chot(u 
Heiproptera ; Distant is discreetly silent in the Fauna ol India on tliis 
])oint except where such obvious differences occur as in Physorhynclftfu. 
In some species, the ])osses8ion of claspers ])oints to the males (Lvpio- 
consa), the larger bodies and distended abdomen of the female some- 
times marks tlie female {Dyndercus, etc.). (V)upling unfortunately 
affords no evidence as these forms couple in opposition, (foujiling is 
by opposition in Lepidoptera and Hewlptera, by sujierposition in (^oleop- 
tern, Orthoptera, Dipfera and Ilymenoptera), Coleopfvra is another 
Older in which theie is no one characteristic of the male. There aie 
abundant small characters in different families, but they must be 
learnt for each. In Orthoptern, the matter is simpler ; in Forfipuhda 
the male has nine, the female seven abdominal segments ; the genital 
styles mark the male Blattids ; the male Mantids have two more visible 
ventral segments (eight, really nine), than the female (apparently six, 
really seven). The female Phasniid has the egglaying gutter or process * 
while the Acridiid female has two pairs of digging processes : Locust id 
and GryUid females have usually an ovipositor. In Rhopalocera, the 
male sex marks are usually distinguishable in the form of glandular 
hair patches : in moths, Hampson has pointed out that the frenulum 
is simple in the male compound in the female. In DIptera the 
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antennae of the male are plumose in some families, the eyes are larger 
and more closely approximated on the frons in others, and there are in 
some cases very distinct claspers. In Neuroptera, it is necessary to 
look for male claspers which, however, are not always piesent. 

Thynntd^. 

Pronotum reachinq the base of the wmqs, basal abdominal 
seqm**nt not constricted. Posterior leqs short, 
female apterous, 

A small family containing two Indian genera and six species, none 
common or generally to be found. The winged males have a distinct 
upturned spine at the apex of the abdomen (as does also Apteroqjjna)', 
the recorded species are Methoca bicolor, Cam (Barrackpoie) ; M. onen 
falls, Sm. (N. India) ; M. smithii, Magr. (Bengal, Burma) ; M. ruqosa, 
(^am. ((Vylon); Iswara luteus, Westw. (Sind); Iswara fasciatus, Sm. 
(Sind). Any observations on the habits of these insects will be ol value 
as nothing appears to be known. (Methoca is by some authors (c,q., 
Andre) classed with Mutilhdee). 

SCOLTTDA?. 

Pronotum reachinq the iequlce, A con strict ton between first 
and second abdominal seqmenfs. Middle corre 
separated. Both sexes winqed. 

This family includes a number of moderate sized flying insects 
classed generally among wasps ; none are very small, while some are 
amongst the largest of the Aculeates. 

The colours are usually warning to a 
greater or less degree, black with 
yellow or orange predominating. The 
head bears the antennee, which are 
larger and more slender in the males ; 
there are the usual three ocelli on the 
vertex ; the mandibles are large ; the 
thorax and body is robust, heavier l02~RLrs annulata, fkmat.k. 
in the female and usually clothed with 

rather thick hair. The legs are short and spinose, the wings well 
developed, the venation valuable for the discrimination of genera. 





PLATE X. — Fossorbs. 

Fig. 1. EiimetLes conica , nesfc seen from the attached side, containing 
green caterpillars and a feeding larva 
„ 2. Nest as seen from outside. 

„ 3. Tackyit^ erythropoda. 

„ 4, Astata agilia, 

,, 5. Taehysphex teataeeicepa, 

,, 6. Larra aumatrana. 

,, 7. Notogonia auhieaaalaia . 

,, 8. Lyroda formoaa. 

,, 9. Piaon rugoaum. 

II 10 ^ 2^iypoxylon oanalxculati^m, 

II 1 1* j 

,, 12. Stizua priamalicua, 

,, 13 Philanthua pnlcherrimns. 
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Males are smaller, more slender and usually have spines at the apex 
of the abdomen. 


Nothing appears to be on record as to the habits of this family in 
India ; as a whole they are probably parasitic upon the larvae of Coleop- 
tera in the soil, especially Scarabceidce ; they persistently flyover the 
soil, but none have been reared ; Froggatt (Agri, Gazette, N .S. Wales, 
1902), records Dielis formosa, Guen., as an enemy of the beetle Xylotru- 
pes australieus, Thoms., in Queensland ; the wasp burrows down to the 
grub in the soil, stings and paralyses it, lays an egg on it and goes away ; 
the larva on hatching devours the grub and pupates there. It is 
highly probable that our species have similar habits. The wasps visit 
flowers, not to obtain pollen but to feed on nectar. 


Five genera and 87 species are recorded as Indian, of which nine 
are common in the plains. 

Tiphia rufo-femorata, Sm., is a small black insect with red posterior 
femora, widespread but not very common. G. R. Dutt has ascer- 
tained that Myzine dimidiata, Guer. (known from male only), couples 
with if. Madraspatana Sm. (known from female only), and presumably 
they are one species. 


Scolia includes large insects, thickly haired ; S, quadripustulcUn, 
Fabr. (Fig. 103), is the very common species, black with the abdomen 

usually red on the side and sometimes 
across the upper surface. Elis falls into 
two series, according as it has two or three 
cubital cells. In the former are the com- 
mon species ; E, annulata, Fabr., is very 
common, the female black with white 
pubescence, the male with yellow bands 
across the abdomen ; the latter are com- 
monly captured asleep in the evening or 
early morning, on grass stems or plants, and 
it is no uncommon thing to see a number settling down for the night 
on a convenient cane leaf. Elis ihoracica, Fabr., is the large black wasp 
that frequents cotton flowers, and which is, perhaps, an important 
factor in cross-fertilisation. Liacoa analis, Fabr,, is also common, 
black with a variable amount of red on the abdomen. 

IIL 



Fiff. 10.3 .— Scolia quadri- 

PU8TULATA. 



194 


HVMRSOPTEttA. 


PoMPILIDiE (CeROPALID^) 

Pro 7 ioftint renchm(f the insertion of the vim/s. Lei/s long. 


The Pompilids aie not a large family but contain some of the most 
conspicuous of the Aculeates. There arc comparatively large forms, as 


well as very small ones. The 
colouiing is sometimes dis- 
tinctly warning, but not in all, 
the deep blue-black of Pom- 
pilus anahs, for instance, not 
being of obvious utility. Theie 
are no striking structural 
features ; the males are 
smaller, the abdomen witli 
one more visible abdominal 
segment. The females have 
somewhat flattened forelegs 
in some cas€»s, to fit them foi 
burrowing and excavating in soil 



Kiff. 104. -PshrDAGRNIA HONl'MA, 


The habits of some Indian species are known, but there is room 
for much observation. As a whole, these insects have the typical habits 
of FossoreSy catching their prey, stinging it, laying it up in a convenient 
place for their young and depositing an egg there. Bingham states 
that '' Agenia, Pseudcigenm, Parmjenia and, 1 suspect. Miieromeris too, 
construct little earthen shells for nests.” Others utilise available 
chinks or holes or make holes. 


Macromeris violaeea, Lepel., is a common insect, of whose habits 
practically nothing is known. Bingham records seeing a species carry- 
ing spiders, and G. K. Dutt has obtained clay cells (stored with spiders) 
under the bark of old trees, made of mixed mud and vegetable matter. 
Psendagenia hlanda, (Juer., is a smaller metallic blue insect common 
throughout India. 

G. R. Dutt has found that Pseudagenia hlanda makes small earth 
cells under the bark of trees, the cells (filled with spiders), like those of 
Seeliphron fnadraspatanum, but smaller and always in pairs, the one cell 
smaller than another. From the larger cell the female emerges, from 
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the smaller the (hitherto undesciibed) male, the latter three days ear- 
lier than the former. It is apparent either that the mother wasp lay^ 



Fi^^. or s( eliphron (’OROmandelicum oocitpied 

PSRl I»A(JnM\ (XYPPATA, i. 


eggs of each sex alternately oi that she can control the sex ])roduction, 
or that the greater amount of food stored in the one case makes a female 


imago. 



li'jjr. 106 - MaCROMEEIS VIOLACRA VAR 
IRIDIPENNIS; CELL, X 1^. 


We figuie a large compound 
clay nest from which were reared 
P. clypeata. The nest consist*? 
of an old nest of Sreliphrov 
roromandehrum, of which the 
cells were occupied by the 
Psevdagenm ; since the latter 
requires a smaller cell, she 
divides the cells by a partition 
and then utilises them ; but she 
also builds on additional cells 
round the old ones; in Fig. 105 
the large cavities in the middle 
lepresent old Sceliphron cells, 
(the nest seen from below) the 
smaller holes round cells added 
by Pseudeujenia. That the 
cells were originally made by 
Sceliphron is proved by the 




196 


HYMENOPTKBA. 


occurrence of a dead one in one cell. Hymenopterous and Dipterous 
parasites attack this Pseudagenia. 

Salim includes a number of species, of which some are abundant. 
Salim flams, Fabr., is the common yellow insect, the wings yellow with 
deep purple-black at the apex ; it has been observed to store spiders 
in the ground. Bingham remarks that some store cockroaches or 
crickets in holes in trees. 

The following notes record the observations of T. V. R. Aiyar, 
formerly Assistant at Pusa : — 

From March to July this insect is the commonest of the bigger 
species of PompilidcB in Pusa. It is found very generally in open 
meadows with a pretty hard soil 
and in such parts of the meadow 
where there are often found big 
holes made in the ground. Not 
uncommonly this insect is found 
under trees where the ground 
is covered by fallen leaves and 
twigs. In these localities it is 
found very busy searching holes 
for spiders : its active progression n-ip. iot.-Pomwlub anauk. 

with its long limbs and occa- 
sional flight is very graceful to look at. With great patience it goes 
on visiting hole after hole. One has been watched searching every 
hole in half an acre in the meadow in the Botanical area for full two 
hours and a half with no success ; at last finding the search fruitless, it 
flew away and perched on a distant tree. 

When, however, theSo^iiM is fortunate and in its search comes across 
an inhabited spider hole, it comes out of it quickly and prepares itself 
for the affray. The preparation consists of a slight rest followed by the 
cleaning of the antennae with the front legs and of the abdomen with 
the hind limbs. It then carefully enters the hole and disturbs the 
tenant. Within a second out come both the wasp and the spider. 
The extreme care displayed by the wasp in dealing with its antagonist 
is worthy of remark. As soon as it comes out of the hole, it goes a little 
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distance away from it and then turns round. The spider which is com- 
monly a pretty big ground spider comes out of its home and stands at 
bay at the mouth of the hole, it does so with the ferocity of a wild 
beast, with its erect cephalothorax and jaws (with the poison iangel 
wide open. It never moves away from the hole until it is overpowered, 
but simply turns round always iacing the wasp. Its action is entirely 
defensive. There is seen a series of tactics and movements displayed by 
the wasp, which appears afraid of the death-dealing jaws of the arachnid 
and so approaches with great caution. It turns round and round and 
occasionally tries to jump on the spider. The spider continues defend- 
ing and for about 5 minutes the fight goes on. The fossorian, 
however, knowing the weak point of the spider, m., its inability 
to strike upwards, waits for an opportunity to jump on the 
spider. At last by a clever and agile jump it alights on the spider 
and takes it unawares. The moment it is on the spider, it never 
waits for a second, but applies the sting and inoculates the poison, 
first paralysing the victim’s poisonous weapons from below. Then 
again it stings, thrusting the lancet along the side of the cephalo- 
thoracic shield. The spider being thus paralysed, the fight ends. In 
some cases the spider proves more than a match for the SaliuSf in 
which case the latter, after trying its best, gives it up and flies away. 
After making sure that the captive is helpless, it leaves it behind and 
goes searching for a convenient hole. In one case the Salius was 
clever enough to appropriate the hole of its victim itself. In this case 
it first enters the hole alone and remains alone for some time under- 
ground most probably inspecting the hole. It then comes back and 
making sure that the spider is paralysed, takes hold of one of its 
chelicerae with its mandibles and walks back with its face towards the 
captive to the hole. When, on the other hand, it does not like the 
spider’s hole, it leaves the captive and goes away some distance 
and begins to search for a convenient nest. In one case the wasp has 
been seen to leave the captive, go straight to a particular hole, not 
approaching any other on the way, and then come back to the spot where 
the spider was. From this it appears that the wasp keeps a hole ready 
before it goes in search of a spider. While it is engaged thus, it often 
comes back to the spider to make sure that it is safe in the original spot. 
At this stage if the captive spider is taken some feet away from the 
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original spot the tialim comes back and then alter strolling all round, 
it finds the spider and in this case it stings it once again and then 
drags it some distance foi wards and there leaving it, goes again ui 
search of a hole. Several times it visits the paralysed spider to be 
sure of its safety. At last it drags tlie spider to a hole and then it 
does jiot come out foi a veiy long time. 

Saliua fl(tvus is never found frequenting houses as it almost 
exclusively confines itself to catching giound spiders. 

PompiluH is the largest genus with some widespiead species, of 
which, perhaps P. analis Fabr. (Fig. 107) is the most common. T. 
V. R. Aiyar made the following observations on this species. This 
red and black wasp is found very commonly haunting the trunks of big 
trees, especially species of which generally contain numeious holes 

and chambers inhabited by spiders. 1 have now and then found indiv- 
iduals on the walls of old buildings and also some hunting ground 
spideis, but 1 ha\e not till now come across any nesting oji the 
ground. The following weie my notes on the liabits of a specimen of 
this species : — 

Ist June As 1 was enteiing the lucerne field along the avenue 

close to the Waini road, containing clumps of bamboos. 1 heaid a buz- 
zing noise about me, and on turning round found a specimen of P. anahs 
perch on the ground by my side and seaich holes. Watched the insect 
for about quarter of an hour. After some seaich it came across a hole 
very close to a small wooden post in the giound. It entered the hole 
and came back, followed by a big giound spider. Then ensued the usual 
fight. The combat was found to be exactly like that of Sal i us flavus. 
but with a display of greater fear on the pait of the Pompilus and so 
additional care. After securing the captive, it disappeared for a few 
minutes and then came back to assure itself of the captive’s safety as 
in Salivs, This happened three times. On one occasion the spider 
moved a little when the Pompilus gave it a sting in addition to the ones 
administered during the combat. I found it impossible to follow it as 
it flew high up every time and disappeared, the black body and the trans- 
parent wings adding to the obscurity. In the end it took hold of tlie 
spider exactly like the Salius and began walking back. It directed its 
course across the avenue towaitls the bamboo clump on the side of 
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the road. On reaching tlie clump of bamboos it began ascending one 
of these and then proceeded up for about 7 or 8 yards, when unfor- 
tunately it disappeared from my sight. I have very strong grounds 
for concluding that the wasp took the spider to a hollow in soni(» 
bamboo, because although 1 have come across several individuals of 
this wasp dragging spiders, 1 have never found one taking a spider to 
a hole on the ground. It may be argued that the wasp dragged the 
captive up the baml)oo and afteiwaids flew off with it, the burden 
being too heavy for conveyance to the nest without the vantage of an 
elevation to start from. But my having till now never seen any indivi- 
dual of this species nest on ground supports the foiiner view. 

The spiders which P, analis generally hunts on tree trunks and 
walls are web-spinning forms and compared to the ground spiders very 
small and powerless. In these cases the PompUus finishes the fight 
veiy soon and at once diags the captive along the side of tlie tree trunk 
to an exposed hollow on the trunk ; it leaves its victim then and searches 
for a hole in the tree itself. Meanwhile, I have tried reftioving 
the captive and placing it on the ground below ; however, the wasp after 
some anxious search found it out and dragged it again up to the tree. 
This species also thus displays that power of finding out the paralysed 
spider if we remove the same and keep it away. When at last it finds 
a convenient hole in the tree to nest, it comes back and drags the captive 
home. 

AfHjnis includes only three spv?cies, ol which one, A. *'olesi^ Cam., 
may be found in the plains. 


SPHE(iIU.« 

Promtum iranaverse, not reavhimj the mnvrtwn oj thv wuujs. 

This is a large family of Aculeata, with a great variety of forms. 
It includes large robust species with a length of an inch and-a-half and 
small slender insects not over a ejuarter of an inch long. The ma- 
jority exhibit some form of warning colouration, bright yellow, metallic 
greens and blues, and similar bright tints predominating. The head is 
large, with ocelli and compound eyes, the tro])lii are well developed, not 
conspicuous, and the mandibles are robust. The thorax is massive, 
the abdomen often with a long petiole. The legs are of moderate 
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length, the forelegs often modified for digging. Males and females are 
superficially alike, the latter having a well developed sting. As in 
all Aculeata, there is no free life history and none are social, the female 
storing food for the young. The larva is a white soft grub, without legs 
and with a small head. Pupation takes place in a silken cocoon. 

Sphegids are the familiar digging wasps, whose prey consists of 
insects, stung to insure paralysis and laid up in this state in a suitable 
cell or burrow for the young to 
feed on. The process of stinging 
may be observed and is some- 
times accompanied by other 
injury to the prey to insure 
its helplessness. So far as is 
known, the prey is, when laid in 
the oell, helpless, but not dead, 
and remains so until the grub 
attacks it ; how far the perman- 
ence of this paralysis is due to 
the action of the wasp and how irjg, los, — bpuex lobatus. 

far it is induced also by the 

conditions in the cell is not known ; a cricket stung by S'phex hiatus 
and laid up, presumably remains paralysed ; but that cricket taken 
out and kept under other conditions may die if kept too dry or may 
to some extent recover under favourable conditions of temperature, 
moisture, air and light. There is no reason to doubt that paralysis 
is caused primarily by injuries inflicted by the wasp, usually in the 
form of a sting or several stings, which are directed against the 
nervous system and induce paralysis. The student will find ac- 
counts of some species below and further accounts in the literature 
mentioned. Horne described the habits of Sceliphron (Pelopceus) 
madraspaJtanum F. /S. bilineatus, Sm., S. violaceum F. (P. bengalensis, 
Smith), Trypoxyhn rejector, Sm., Pison rufipes Sm., and P. (Pisonitus) 
rugosus, Sm, There is a large field here for an observer gifted with 
patience and perseverance to add to our knowledge of the habits of 
these important insects. The actual economic importance of the 
group, so far as it can be gauged, is great since most of the species 
destroy insects of economic importance. It is, however, very difficult 
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to estimate this since their work is not at onceobvious, and no estim- 
ates of number are easily obtained. 

Sphegidw arc preyed upon by ClmjsidcB and MutilUdw, while the 
parasites of their prey indirectly check them because, in some cases 
certainly, when a Sphegid lays up a parasitised caterpillar, the parasite 
hatches and the Sphegid larva is deprived of its food. This is a curious 
fact and had we not observed it, we should hesitate to mention it. 
When we remember how large is the percentage of parasitised caterpil- 
lars very often, we may imagine that the Sphegid does often lay up 
parasitised caterpillars, which do not nourish their larvae. 

Astata agilis, Sm., though recorded from but few places, is probably 
widespread (Plate X, Fig. 4); it has been seen burrowing in sandy soil 
but its prey is unknown ; it hunts usually among the decaying fallen 
leaves under trees. 

Tachytes includes small and inconspicuous insects, nesting in soil 
and, according to Bingham, storing Orthoptera; T, monetaria^ Sm., a 
black species with golden pubescence on the abdomen, is common, as is 
T. erythropoda Cam. (Plate X, Fig. 3). 

Notogonia subtessellata^ Sm., preys on crickets, storing them in bur- 
rows in the soil, or in the stems of plants (c.r/., in Euphorbia neriifolia) 
(Plate X, Fig. 7). This insect, which is the commonest of the genus in 
Pusa, is found very commonly in the vegetable garden and orchard, 
where the soil is fairly moist always. The reason apparently is that 
field crickets abound in these localities and the wasp is after them. 
The cricket generally hunted is a species of “ Gryllodes ” and very 
often not a full-grown one. In several cases the cricket escapes by its 
agile jumps, and it is only after allowing several crickets to escape that 
one is caught. The wasp paralyses the cricket by a sting (sometimes 
two) at the jimction of the pro- and meso-stemum. It then drags the 
captive and leaving it in a prominent place, goes in search of a hole or to 
assure itself that its hole is ready to receive its prey. It soon returns 
and drags home the cricket. The process is different from that in a 
Pompilid. Here the wasp does not proceed backwards facing its 
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captive, but instead poses itself almost above the captive and holding the 
antenna; by its mandibles proceeds forwards, both captor and captive 
facing one way. In this wasp there is distinctly a marked display of a 
high degree of instinct (intelligence?) in taking advantage of an eleva- 
tion to start on the wing with its pretty heavy load. The wasp drags 
the cricket to the foot of the nearest shrub or plant and slowly ascends 
to about a foot from the ground, and from there it starts on its wings 
with the prey. It continues thus often on its way to its nest, which is 
generally a hole on the side of the hard bank. An interesting point in 
the habits of this wasp is that it digs into the soil to find its prey even 
when the cricket has a burrow opening to the surface. On one occa- 
sion, one was observed flying over sandy soil ; she selected a spot and 
commenced to dig ; when a little hole was made, she entered and came 
out carrying soil between her curved forelegs and her head, repeating 
this till there was a considerable heap of soil ; this heap she then demol- 
ished by standing and kicking it away with her hind legs. While dig- 
ging, a cricket came out from a hole by her, was eventually seen, pur- 
sued and captured. 

Liria Tliis beautiful sand wasp is one of the most active 

among Sphegids. It is found in flower gardens and generally nests 
under thick bushes away from human observation. It is very often 
found haunting houses, especially store-rooms, in search of house crick- 
ets. The latter are notorious domestic pests attacking provisions, etc. 
This wasp, in frequenting dwellings, performs the part of an efiicient 
natural check on these domestic pests. Pison includes small dark 
insects, of which P, rugosum, Sm., is common in the plains (Plate X, 
Fig. 0). Horne states that the nests of P. rw/fpfs,Sm.,are nearly glob- 
ular, built m a group on a hanging creeper or tendril, and stocked 
with small spiders. 

Trypoxylon (Plate X, Figs. 10-11) is conmmn in houses, and 1 have 
seen T. pileattm, Sm,, building in cane furniture in a verandah ; they 
are extremely slender graceful injects, storing small spideis in their mud 
nests : nests are also found in thatch, and on one occasion a female was 
seen plugging her nest, which was in a hollow reed previously utilised by 
Ceratina viridissima. The hollow is not lined but is partitioned off 
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into cells, eaoli containing small spiders (Kig. !()!»). T. intrudnm 
Sm., builds in holes in walls and in crevices in b(K»ks. 



Fig. 109.— TkYJ*(I\M.ON I'lLKAirM BKIM.kX. A 

MailKK TO HEK NEST IN A HOLLO^\ STEM ; 
THE NKS'I HAS HEEN Ol'KNKO TO SHOW THi: 
OELLH, [F. M. H.j 


Ammophila is largiM*, with a long narrow 
abdomen and a rather Ichneumon-Jike 
appearance. Several are very common and 
their habits have been observed. The 
habits of A, Icevujata, Sm. (Fig. 110), are 
briefly described in Indian Insect Pests 
(page 271), this insect burying Plusin 
m'ogoma larva? in soil. So far as is known, 
caterpillars and spiders are their prey and 
they do not make mud nests but burrow 
in soil. A. cUripes^ Sm., A, basalts^ Sm., 
A, IcBvigata, Sm., and A. erythrovephala, 



Fig. no. -Ammophii.a 

T. rVIOATA, 
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Fabr., are the commonest species, but the distribution of some species 
is local. The last is a large robust insect, very unlike the remainder. 

Sceliphrofi includes the more robust mud-wasps so commonly seen 
in houses, which lay up spideisin earthen cells. S, madraspatanum 



Fig. 111.— SCEUPHKON MAOKASPATAKUM ; NKKT KBMOVED FKOM A COHNEH AND 
SEEN FROM BEHIND; IN ONE CELL A LAUVA FEEDlNtl ; IN ANOTHER 
A HFIDKK WAiriNO TO BE EATEN. [F. M. H.J 

Fabr. (Fig. 113), is the commonest species; the female constructs mud 
nests, consisting of two to seven elongate cells, placed side by side ; 
they are most beautifully constructed of mud and when unfinished 
are very striking objects (Fig. 112). But when the whole number 
are completed, stocked and closed, she puts mud over the whole in an 
apparently irregular manner but so as to give it the appearance of a 
rough lump of mud, when it is much less easily noticed. The nest 
is placed on a wall, a window-sill, on furniture or on tree trunks, and 
may be carefully concealed or in the open. 

The cell is made, the first spider brought in and an egg laid on it 
near the base of the abdomen. The rest of the spiders are then brought ; 
if the work cannot be completed before dark, a temporary mud cover 
is put on as the wasp does not sleep in the cell. When full, the cell is 
closed and a new one begun. The egg is white, soft, about 4 m.m. 
long. The larva on hatching 4eeds first on the abdomen of the 
spider it is on and then on its cephalothorax, proceeding afterwards 
to work upwards through the remaining paralysed spiders. (Fig. 111.) 
The larva is white, soft, leg-less, the segments indistinctly marked. 
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the head very small ; it becomes sordid-grey before maturity, when 
it measures about 14 m.m. Larval life occupies about 13 days, the 



Kig. 112.— SCELIPHKON MADRAKPATANUM INM'OMPLKTK NKMT. 

full length being attained on the sixth day. There are apparently no 
moults during larval life, the extremely soft and unchitinised integu- 
ment not preventing expansion as in harder insects. The full-grown 
larva ejects a mass of black excreta at the bottom of the cell and then 
spins a tough cocoon of very fine yellow silk which turns dark brown. 
It rests for three to six days and then moults, placing the exuvium at 
the bottom of the cocoon where it often adheres to the hind end of 
the pupa. The limbs of the future wasp are 
symmetrically folded under the body and are 
free, being easily seen. The pupa gradually 
assumes the imaginal colour and on the 
twelfth or thirteenth day the imago emerges ; 
it cuts the cocoon and forces out the plug of 
mud that closes the cell, thus forming a 
circular orifice through which it can leave the 
cell. The total life from egg to imago is from 
24 to 30 days, nest-making then occupies some 

time and there are probably five broods in one year in the plains. 
Hibernation takes place in the larval condition. 



Fig. ll.S.— SCKLIPHROS 
MADRAHPATANUM. 
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This species, like others, is not allowed to work and increase un- 
molested but has enemies which prey upon it. Chrysis fu8vij>enni8^ Br., 
Hedychrydium rugo8um, Sm., and an undescribed Chrysis are found in 
the cells ; a Tachinid fly, of which as many as six maggots are found in 
one cell ; a Bombyliid {Hyperalonia sphynx) is found in the pupal 
cocoon and in this case the pupa of the fly forces itself through the ma- 
sonry so far as to allow of the emergence of the fly to the outside ; finally, 
a Mat ilia has been once reared from this species, unfortunately only a 
male. 


This wasp is the subject of a curious belief in the Punjab ; it has 
been noticed that it stores spideis and that eventually a wasp like itself 
is produced ; not knowing what occurs in the cell, it is commonly be- 
lieved that the wasp has the miraculous power of impaiting its shape 
and colour to the spiders, and that each spider reappears in tlie new 
form. 


(j. R. Dutt, who has studied this wasp at Pusa, once removed the 
cells of a nearly completed nest which only required covering with mud : 
the wasp had made two cells, and had commenced bringing mud to 
jilaster ail over them when this was done ; she however continued to 
^ ^ bring mud and to plaster it over the marks 

left on the wall until she had produced the 
same appearance as she would have had 
the cells still been there, apparently un- 
aware that the cells had been removed. 
The student should read the parallel cases 
described by Fabre, and translated in 
“ Insect Life.” 



Fifr. 114.— SCKLIPHROX BILI- 
NKATTM CFl.t K 2. 


Sceliphron coromandelicum^ Lep., is a 
large species, of similar habits to the above. 
There are one to seven cells (rarely up 
to 12) in the nest, which is placed in build- 
ings or on trees. It has similar parasites, 
and a (^halcid parasitises the Chrysid 
parasite, thus adding to the complicated 
fauna that centres round these nests. 
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8. bilineatumf Sm., is recorded from Western India, but occurs also 
in Behar. It constructs single cylindrical cells (Fig. 1 1 4) which it finishes 
by adding mud till the cell is smoothed over completely. The life 
history occupies about a month and this species is also extensively 
parasitised. 

8. violacevm, F., is the common blue species which nests in houses, 
making no cell but taking advantage of natural holes, which it commojil) 
closes with lime or plaster in preference to mud. It has been seen to 
utilise screw and nail holes in wood, bores in bamboos, the central hollo^\ 
of a cotton reel, the tubular cavity of the handle of a cycle pump and 
holes into which bolts were to fasten. It has also been found in tin* 
empty cells of 8. madraapatanum, its larval cocoon being smaller tlian 
that of the latter. It is possibly the insect referred to in the follow- 
ing : Lahore Divisional orders -The Ichneumon fly is particularly 
active at this time of the year, and the greatest care should be taken 
to prevent barrels of rifles becoming unserviceable from the rings of 
corrosion which invariably follow if the claj plug is not at once re- 
moved. The fly will build a complete nest within 24 hours, and every 
barrel should be looked through at least once daily to ensure its being 
free from this pest. (Statesman, 28th Ajml, 

8phex includes larger insects with a shorter petiole, best known 
from the very common green metallic species 8. lohatm Fabr. (Fig. 108) 
which preys on the big cricket Brnchijtrjfpea nvhatinna, Stoll. Its habits 

have been described elsewhere (Jouin. 
Bombay Nat. Hist. Soc., XV, p. 531) ; it 
has a curious habit of biting out a portion 
of the pronotum of its prey after it has 
paralysed it by stinging. Jt is seen actively 
at work from April to August ; possibly 
the crickets are not sufficiently large before 
the end of April, necessitating a longer rest 
than that of other species. 

Ampulex compreasa, Fabr., is a very 
beautiful insect, common in the plains. In 
Pusa this insect is purely arboreal in 

Fijr iir>.--AMeuLFA (’omprbssa. habitat. The chief haunts are the 

trunks of old Peepul {Ficua relujinaa) and 
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Fig trees, which possess numerous holes amd chinks. Tt is not an un- 
common sight to see an Ampulex hurrjring along the tree trunk search- 
ing hole after hole for cockroaches and occasionally flying to a distant 
branch only to return and continue the search in a few seconds. As far 
as observed, this species confines itself exclusively to species of Peri- 
planeta for its prey. The specimen of Periplaneta is invariably bigger 
in size than the wasp itself. This wasp does not construct any nest, 
but generally makes use of some empty hole on the trunk of the tree, 
wherein it drags its captive. The manoeuvres employed in capturing 
and paralysing the cockroach are almost the same as in Pompilids, but 
here there is not so much careful tact and dexterity displayed on the 
part of the wasp in dealing with the cockroach. The reason apparently 
is that the cockroach is not armed with any poisonous weapons ; it has 
to depend solely on its active motions and irritating spines for defence. 
Unlike the Pompilid and spider fight, the scene of the combat often 
changes, the cockroach taking to its wings very often. The fight is 
simply a pursuit of the desperately flying blattid on the part of the 
wasp and the moment it manages to alight on the back of the captive, 
the latter submits. The wasp loses no time in administering the sting. 
The sting is thrust along the side of the big prothorax and reaches the 
oesophageal ganglia. The cockroach does not, however, appear much 
the worse after the sting, and if the wasp after this so-called paralysing 
strays away in search of a hole, the cockroach manages to slip away 
slowly into some adjacent hiding place. This has been observed more 
than once. 

One species of Stigmus has been observed by Dudgeon to store 
Aphides in holes in wood made by a boring beetle. (Jo. Bo. Nat. Hist. 
Soc.XV, p. 12.) S, congruiAs, Wlk., and^S. mgrnpe 5 ,Motsch., have been 
observed collecting aphids in Behar. Gorytes alipes^ Bingh.,isnot un- 
common in Western India ; we have observed it burrowing in the damp 
soil of flower pots, the burrows nearly two inches deep, and stocked 
with the very common Fulgorid, Dictyophara Uneatay Don. Gorytes 
pictusy 8m., has been observed to visit the rolled up sissoo leaves inhab- 
ited by the larva of Apoderus blandus (Curculionid®), but the observer 
was unable to determine that the larva was carried off. It is possible 
that, since the weevil larva is in a case, this species paralyses it and 
lays an egg on it, thus not requiring a nest. 
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Stizus includes wasp-like insects whose habits are unknown ; 
S, rvfescensy Sm. (Plate X, Fig. 12), is common in the plains, and some- 
times comes in numbers to dig in the ground in flat places near houses. 


Philanthus pulcherrimus, Smith (Plate X, Fig. 13). This wasp is 
common at Pusa during the months of March and April. It is usually 
found on flowering plants, on the flowers of which bees are also hoveling. 
This wasp attacks them, stings them and then flies with them to the 
nest. The bee is held by the wasp below the thorax between the legs. 
Nests of this wasp are in sandy banks, and are in the form of long nariow 
tunnels. Females were obseived biinging bees (generally belonging 
to the genera Halicius^ Ceratina and Apis) to their nests and the choice 
seems restricted to the family Apida'. 


Bembex sulphyrescens, Dahlb., is another wasp-like insect, robust, 
coloured in yellow and black. Bernbex makes burrows, which it is be- 
lieved to keep open, feeding the young 
daily with fresh Diptera ; this is an 
interesting habit, and it may be hoped 
that the habits of the Indian species 
will be observed. This species is 
usually found flying over the soft 
sand by rivers, etc. 

Cerceris is stated to be predaceous 
upon beetles principally Clirt/somelidw, 
in India; they are small wasp-like insects; C. pictivenfns, Dahlb., 
C. instabilis, Smith, and C\ flavopicta, Sm., are the most com- 
mon. Oxybelus is smaller with several species, none known to be widely 
spread. 0. squamosus, Sm., has been observed by Purushottam Patel 
to collect the biting fly Stomoxys calcitrans and also the common 
housefly {Mtisca sp.), and carry them off to provision its nest which is 
in the form of an oblique tunnel in sandy soil. 



Fif(. 116 .— Bembex suLPirrKEs< kns. 


Crabro buddha, Cam., is a small black and yellow species, which 
has been reared from pupa- in a tree. C. bellula, Cam., has been seen 
nesting in wet soil in a garden in Western India. C. orientaJis, tam , is 
similar, and has been reared from pupse found in tunnels in a dry mango 
branch The dry wood was bored through extremely thoroughly and 
nn 
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Fig trees, which possess numerous holes and chinks. It is not an un- 
common sight to see an Am'pulex hurr 3 TOg along the tree trank search- 
ing hole after hole for cockroaches and occasionally flying to a distant 
branch only to return and continue the search in a few seconds. As far 
as observed, this species confines itself exclusively to species of Peri- 
'planeia for its prey. The specimen of Periplaneta is invariably bigger 
in size than the wasp itself. This wasp does not construct any nest, 
but generally makes use of some empty hole on the trunk of the tree, 
wherein it drags its captive. The manoeuvres employed in capturing 
and paralysing the cockroach are almost the same as in Pompilids, but 
here there is not so much careful tact and dexterity displayed on the 
part of the wasp in dealing with the cockroach. The reason apparently 
is that the cockroach is not armed with any poisonous weapons ; it has 
to depend solely on its active motions and irritating spines for defence. 
Unlike the Pompilid and spider fight, the scene of the combat often 
changes, the cockroach taking to its wings very often. The fight is 
simply a pursuit of the desperately flying blattid on the part of the 
wasp and the moment it manages to alight on the back of the captive, 
the latter submits. The wasp loses no time in administering the sting. 
The sting is thrust along the side of the big prothorax and reaches the 
oesophageal ganglia. The cockroach does not, however, appear much 
the worse after the sting, and if the wasp after this so-called paralysing 
strays away in search of a hole, the cockroach manages to slip away 
slowly into some adjacent hiding place. This has been observed more 
than once. 

One species of Stigmus has been observed by Dudgeon to store 
Aphides in holes in wood made by a boring beetle. (Jo. Bo. Nat. Hist. 
Soc. XV, p. 12.) S, congruus^ Wlk., andiS. mgrnp6a,Motsch., have been 
observed collecting aphids in Behar. Gorytes alipes^ Bingh.,isnot un- 
common in Western India ; we have observed it burrowing in the damp 
soil of flower pots, the burrows nearly two inches deep, and stocked 
with the very common Fulgorid, Dictyophara Uneata, Don. Gorytes 
pictmSy Sm., has been observed to visit the rolled up sissoo leaves inhab- 
ited by the larva of Apoderus &Zarwiw«^(Curculionidfle), but the observer 
was unable to determine that the larva was carried off. It is possible 
that, since the weevil larva is in a case, this species paralyses it and 
lays an egg on it, thus not requiring a nest. 
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Stizus includes wasp-like insects wliose habits are unknown ; 
S. rufescensy Sm. (Plate X, Fig. 12), is common in the plains, and some- 
times comes in numbers to dig in the ground in flat places near houses. 

Philanthvs pulcherrimus, Smith (Plate X, Fig. 13). This wasp is 
common at Pusa during the months of March and April. It is usually 
found on flowering plants, on the flowers of which bees are also hovering. 
This wasp attacks them, stings them and then flies with them to the 
nest. The bee is held by the wasp below the thorax between the legs. 
Nests of this wasp are in sandy banks, and are in the form of long narrow 
tunnels. Females were obseived bringing bees (generally belonging 
to the genera Halicius^ Ceratina and A pis) to their nests and the choice 
seems restricted to the family Apidse. 


Bemhex sulphurescenSf Dahlb., is another wasp-like insect, robust, 
coloured in yellow and black. Bemhex makes burrows, which it is be- 
lieved to keep open, feeding the young 
daily with fresh Diptera ; this is an 
interesting habit, and it may be hoped 
that the habits of the Indian species 
will be observed. This species is 
usually found flying over the soft 
sand by rivers, etc. 

Cerceris is stated to be piedaceous 
upon beetles principally Chrifsomelidw, 
in India; they are small wasp-like insects; C. pictivenlris, Dahlb., 
C. instahiliSf Smith, and C, flavopicta, Sm., are the most com- 
mon. Oxyhelus is smaller with several species, none known to be widely 
spread. 0. squamosus, Sm., has been observed by Purushottam Patel 
to collect the biting fly Stomoxt/s calcitrans and also the common 
housefly {Mifsca sp.), and carry them off to provision its nest which is 
in the form of an oblique tunnel in sandy soil. 



Plff. 116.— BEMBFX SULPHUKKS( 


Crabro buddha^ Cam., is a small black and yellow species, which 
has been reared from pupae in a tree. C. hellulay Cam., has been seen 
nesting in wet soil in a garden in Western India. C, orientalis, Cam , is 
similar, and has been reared from pupa? found in tunnels in a dry mango 
branch. The dry wood was bored through extremely thoroughly and 
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Fig trees, which possess numerous holes and chinks. It is not an un- 
common sight to see an Ampulex hurrying along the tree trunk search- 
ing hole after hole for cockroaches and occasionally il}dng to a distant 
branch only to return and continue the search in a few seconds. As far 
as observed, this species confines itself exclusively to species of Peri- 
planeta for its prey. The specimen of Periplaneta is invariably bigger 
in size than the wasp itself. This wasp does not construct any nest, 
but generally makes use of some empty hole on the trunk of the tree, 
wherein it drags its captive. The manoeuvres employed in capturing 
and paralysing the cockroach are almost the same as in Pompilids, but 
here there is not so much careful tact and dexterity displayed on the 
part of the wasp in dealing with the cockroach. The reason apparently 
is that the cockroach is not armed with any poisonous weapons ; it has 
to depend solely on its active motions and irritating spines for defence. 
Unlike the Pompilid and spider fight, the scene of the combat often 
changes, the cockroach taking to its wings very often. The fight is 
simply a pursuit of the desperately flying blattid on the part of the 
wasp and the moment it manages to alight on the back of the captive, 
the latter submits. The wasp loses no time in administering the sting. 
The sting is thrust along the side of the big prothorax and reaches the 
oesophageal ganglia. The cockroach does not, however, appear much 
the worse after the sting, and if the wasp after this so-called paralysing 
strays away in search of a hole, the cockroach manages to slip away 
slowly into some adjacent hiding place. This has been observed more 
than once. 

One species of Stigmus has been observed by Dudgeon to store 
Aphides in holes in wood made by a boring beetle. (Jo. Bo. Nat. Hist. 
Soc.XV, p. 12.) S, congruus, Wlk., andS. m.9npe«,Motsch., have been 
observed collecting aphids in Behar. Gorytes alipes^ Bingh.,isnot un- 
common in Western India ; we have observed it burrowing in the damp 
soil of flower pots, the burrows nearly two inches deep, and stocked 
with the very common Fulgorid, Dictyophara lineata, Don. Gorytes 
pictuSf Sm., has been observed to visit the rolled up sissoo leaves inhab- 
ited by the larva of Apoderus blaridus (Curculionidse), but the observer 
was unable to determine that the larva was carried off. It is possible 
that, since the weevil larva is in a case, this species paralyses it and 
lays an egg on it, thus not requiring a nest. 
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Stizus includes wasp-like insects whose habits are unknown ; 
8. rufescenSy Sm. (Plate X, Fig. 12), is common in the plains, and some- 
times comes in numbers to dig in the ground in flat places near houses. 

Ph'ilanthus pulcherrimus, Smith (Plate X, Fig. 13). This wasp is 
common at Pusa during the months of March and April It is usually 
found on flowering plants, on the flowers of which bees are also hoveling. 
This wasp attacks them, stings them and then flies with them to the 
nest. The bee is held by the wasp below the thorax between the legs. 
Nests of this wasp are in sandy banks, and are in the form of long narrow 
tunnels. Females were obseived bringing bees (generally belonging 
to the genera Hahetvs, Ceratma and Apis) to their nests and the choice 
seems restricted to the family Apidae. 


Bemhex snlphurescens, Dahlb., is another wasp-like insect, robust, 
coloured in yellow and black. Bemhex makes burrows, which it is be- 
^ ^ lieved to keep open, feeding the young 

daily with fresh Diptera ; this is an 
interesting habit, and it may be hoped 
^ that the habits of the Indian species 

Jn will be obseived. This species is 

7 A usually found flying over the soft 

^ T A sand by rivers, etc. 

F.r. n«.-BEMBFx ^t,LPm.KEMK^s. P^^'daceous 

upon beetles piincipally CJm/somehdcp, 
in India; they are small wasp-like insects; f*. pictiventris, Dahlb., 
0. instabihSf Smith, and C\ favopieta, Sm., are the most com- 
mon. Oxyhelus is smaller with several species, none known to be widely 
spread. 0. squamosus^ Sm., has been observed by Purushottam Patel 
to collect the biting fly Sfomoxys calcitrans and also the common 
housefly (My sea sp.), and carry them off to provision its nest which is 
in the form of an oblique tunnel in sandy soil. 


Crabro huddha, Cam., is a small black and yellow species, which 
has been reared from pupae in a tree. C. bellula, Cam., has been seen 
nesting in wet soil in a garden in Western India. (7. orientalis. Cam , is 
similar, and has been reared from pupae found in tunnels in a dry mango 
branch. The dry wood was bored through extremely thoroughly and 
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contained large numbers of cells packed with Diptera ; a Mutillid (Mu- 
tilla discreta, Cam.), was reared from one of the cells. Bingham remarks 
that he saw a Crabro carrying off Aphides, as do the European species 
and this is likely to be the habit of some of the above species. Nurse 
records rearing C. balucha, Nrse., from hollow reed stems in which it 
had stored “houseflies."' (Jo. Bo. Nat. Hist. 8oc. XV, p. 16.) 
C, ardens. Cam., was observed in Pusa to have stored its nest with small 
flies and two species of Crabro were observed carrying off aphides from 
a Capsicum plant in a house. 


Eumenid^:. 

Wmqs folded hnqitudmally, middle hb^ce nnth one spine 
at the apeXf the clam dentate. 

These wasps include the small slender Odyner^ measuring as little 
as a third of an inch in length and the large lobust Eumenes which occa- 



FlJJ, 117. RrMRNES KSCKlENh WITH ONE FINISH1<I) 
AND THREE INl^OMPLETE (SIC). 

{From Hortm.) 


sionally measure over an inch. The colouring is commonly warning 
and the females have a formidable sting. In some the petiole 
is well marked and long, in others it is less noticeable. The antennae 
are of moderate length, with 1 2 joints in the male, 13 joints in the female. 
The pronotum reaches the base of the wings; the legs are of moderate 
length and slender. All are winged in both sexes and the females are 
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commonly seen engaged in making or provisioning tlie eeJIs for their 
young. 

The life history of no Indian species has been really studied in gieat 
detail though the liabits of some of the species are known. Tliese insects 
have the habits of the typical stinging predators, paralysing insects 
with their sting and laying them up for their young to feed on. Our 
Indian species are solitary and make cells, not nests. Tliey are bejie- 
ficial in that they destroy cateipillais, but tlieir influence is probably 
not very great as their numbers are not very large. 

Bingham enumerates nine genera as Indian, of which all but tliree 
will be found in the plains. Eumenea is the important genus, contain- 
ing the well-known “ potters," which prepare mud cells in houses and 
store these with caterpillars. R. V. Wroughton desciibes rearing 11 
cells, of which three yielded parasitic beetles (Mordellidw), three r//r//- 
sidee^ two flies and only three were un])ara8itizcd and produced 

An account of the habits of Indo-Malayan Enmefndcp by Mons. 
Maindron will be found in Ann. Soc. Ent. Fr. 1882, pp. fll), Jfli), 2(17 and 
1885, 219 ; the latter refers to £*. pefwiaia only. Home also has notes 
on the habits of Eumenids. The readers shou’d see the account ol 
Eimenes dhmdiaii'pennif^^ Sss., by Lt.-Col. Cretin (in Journ. Bombay 
Nat. Hist. Soc. XIV, p. 820), which is a model of what such obseiva- 
tions should be. 

Some are extremely common in houses and are a serious nuisance 
owing to the spots chosen for nest building. K, peliolata, Fabr., E 

dimidiatipennis, Sss., E. 
esuriens^ Fabr., and E. 
conica, Fabr., are common 
and may be looked for 
everywhere. Etmenes coni- 
ca, Fabr., makes its mud 
cells on walls, window 
frames, cement floois, etc., 
in houses. A single nest 
consists of seven to ten 
cells, each of which is 
round in plan, semi-elliptica 



Fig. ns.— ECMRNfcS eRTIOLATA. 
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in section. In making a cell, the wasp brings a pellet of mud and 
spreads it out in a curve ; she brings more and more, working it all up 
into a wall rising from the base she builds on, and curving inwards till 
there is a small round aperture left ; she then puts on a neat rim (Fig. 117) 
and the cell has just the appearance of the upper half of an ordinary 
Indian gylah (water-jar). Through the opening she slips paralysed 
catei*pillars, usually green semiloopers (Plate X, Figs. 1, 2) ; if they are 
large, three to five is enough ; if not, as many as eight are put in. The 
egg is laid before the caterpillars are put in and hangs by a thread from 
the roof of the cell ; when the cell is stocked the rim is demolished and 
the cell closed ; another is then begun above and when the full number 
are made, the whole is finished off with mud evenly. The wasp is very 
sensitive to disturbance and readily abandons the cells ; if the cell is 
more than half stocked, the transformation still takes place though the 
wasp is of a much smaller size. When a cell is partly demolished and 
left undisturbed, the wasp will often repair the damage and in this res- 
pect she shows a much less fixity of instinct than does Sceliphron for 
instance. The complete making, storing and closing of a cell usually 
occupies one day. 

The egg is a delicate white object, about 4 m.m. long and hanging 
by a stalk about 1*5 m.m. long. On hatching the larva puts out its 
head but does not leave the egg shell so long as it can feed from it ; 
it attacks the nearest caterpillar and only when it has grown a little 
does it leave the egg shell completely. When it has eaten all the cater- 
pillars it spins a delicate cocoon, pupates and emerges. The imago then 
cuts through the cell and escapes. Chrysis orientaliSy Guer., Stilhmn 
cyanurum, Forst., Chrysis fuscipennis, Br., and a Tachinid parasitise this 
species, and in one case every cell of a nest of ten contained a Chrysid, 
Eumenes edwardsii has been reared from a clay cell, oval with rounded 
ends, found on a blade of grass. 

Rhynchmm has similar habits, collecting caterpillars, and is found 
everywhere : the common species are R, hcBmorrkoidale, Fabr., R, brun~ 
neum, Fabr., R, abdominale, Illig., and»£. nitidulum^ Fabr. The last 
makes a cluster of up to 26 oval cells coated with black gummy mate- 
rial in which are stored her prey. R, brunneum, F., stores her nest with 
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the caterpillars of the Pyralid, Marasmia trapezalis, Guer. Chalcid 
parasites attack these species. (Fig. 119.) 

Odyneriis is believed to 

store caterpillars in holes 
or in small mud nests. 
Most are small insects, black 
and yellow in colour, with- 
out a petiole. A nurubcT' 
of species are recorded, few 
of which are known to be 
widespread. 

Fig. 119.-Umyn( hicm ^’ITIl)^TLu\l NIST. tu-br., and 

0. ovallSy Sss., are likely to 

be found anywhere in the plains. 0. punctum has been observed by 

T. V. R. Aiyar to utilise the holes bored in chairs to fix the cane in, 

when the cane is broken and the hole empty : this hole she fills with 
small cater])illar8, after which she closes it with mud. The same ob- 
server noted the latter carrying off the larva of the Groundnut Ijcaf 
Miner (Anacampsis nnteria, Meyr) to store in her nest. 

V RSPiDiE . — W asps, 

Wimjs lonffitudinally folded in repose. Middle tihiw with two 
terminal spurs ; claws simple. 

These are small to large insects, with warning cob m ration of an 
evident kind. The petiole is usually long and slender, the legs of moder- 
ate size, the pronotal angles reaching 
the insertion of the wings. The fore 
tibia bears a cleaning comb through 
which the antennse is drawn, as is also 
the case in FormicidcB, The females 
have one more joint (13) in the an- 
tennae than the males and one less 
abdominal segment (0) but are other- 
wise similar. In the majority of the 

species, social habits are observed ; the nest may last more than one 
season, but in our common species this is not usually the case though 
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successive communities may continue nests in the same spot. 
Workers, i.e., imperfect females, are found in the more highly organised 
communities and a nest may contain a large numbei of individuals. 
Owing to the ferocity of their disposition and the virulence of their 
stings, precise observations have not been made into the habits of these 
insects in India and little is known of them. 

Nests are commonly made of papery material consisting of chewed 
vegetable fibre. Polistes hebtceus may often be seen working at dry 



Fiff. 121 .— Nest ot icauia auiifrx 


posts or trunks from which the bark has been stripped, first moistening 
a spot, then working off the fibre and taking it away. A nest consists 
of cells of hexagonal form, hanging with the opening downwards ; in 
the simple nests of Icaria there are two rows of cells only ; in the 
more complex nests of Polistes^ the cells form horizontal combs, hung 
by stalks, and with a diameter of six or more inches in rare cases ; there 
may be one comb below another but the combs are open all round. In 
Vespa, there is an envelope, the nest completely enclosed and with the 
combs inside clear of the envelope so that there is access to each comb 
all round ; in others the comb is attached to the envelope and access is 
gained by a central space passing up through the combs. 

The wasps feed on caterpillars, mantids, bugs, grasshoppers, beetles 
and other insects and some constantly seek for fruit juice, sugar, sweets 
and such material. The young are f6d up on the crushed insects 
brought home by the parent or worker, but few details have been 
recorded, The number of caterpillars these wasps eat is apparently 



PLATE XI. — Vespa Orientalis. 


Combfi removed from the envelope Reduced about three times 
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PoUstes stigma^ Fabr.^is the only other common species of this genus 
and it has been observed to nest in trees. Next to the yellow wasp (P. 
hehrwus) this is the commonest of the genus in Pusa and the only other 
species often come across. We have found this insect attaching its slen- 
der paper nest made up of five or six hexagonal cells to the branches of 
trees overhanging the river. 

Vespa includes the large wasps common in towns at sweetmeats 
and wherever sweet stuff is to be obtained. Vespa eincta, Fabr., and 
F. orientalis^ F.,are the common plains species; the very large F. magmi- 
fica, Sm., and F. ducalis, Sm., are notable hill species. Vespa cincta, 
Fabr., is not as common as V. orientalis, F. It is found generally in 
thick forest. It makes its nest in the holes of big fig and other forest 
trees and has been observed to attack the nests of PoUstes hebrcpys and 
carry off the larva* from the cells, the Pohsies making no opposition. 

Vespa orientalis, F., lias also been observed hiding away for tlie wintei 
in holes in buildings. Bingham states that the nests are in trees oj* at 
the foot of a tree or attached to the beams of a house. Their stings are, 
as he remarks, very painful and to be avoided if possible. There are 
many obscure points about this insect and we would like to see it pro- 
perly investigated. It is the commonest of the species in India and is 
fond of selecting old buildings and walls to construct its combs (Plate 
XI) when many individuals are employed in the work. These nests aie 
sometimes very large and extend far into loose masonry in old buildings, 
the commxmities being very populous. They are, in the colder parts of 
the plains, abandoned yearly, the fei-tilised females hiding away till the 
cold passes and then starting again ; in this way the same nest may be 
tenanted year after year. In sweetmeat stalls in bazaars this is a pest, 
perching on the exposed sweet stuffs in numbers, but it is curious to find 
that it injures no one, though driven away now and then. 

('oLl.hTlDil':. 

Tongue ewarginate at apex, short and broad. 

This is a small family of somewhat rare insects which are not social. 
They are of small size, all black in colour and inconspicuous. Two gene- 
ra and ten species are known from India and of these none can be regard- 
ed as common or widespread in the plains. Prosopis mixta, Sm., is 
perhaps the most common and will probably be found more widely. 
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Nine species are included in this genus and a single CoJIeles (C. 
dudgeowi, Bingh.) has been found in Sikkim. 

Avidm, — Bees. 

Tongue acute, not emarginatc. The thorax with branched 
hairs, the basal tarsal joint dilated, 

Tt is not always easy to recognise a bee at a glance and a fair know- 
ledge of other Aculeates enables one, by elimination, to ])lace doubtful 
forms. Actually the group is not well defined structurally tliou^di it is 
so on a combined appreciation of habits and structuie. Bees are of small 
to moderately large size, their colours often dull, often more oi less warn- 
ing. The head is well developed, usually with three ocelli; tlie anteniue 
are of moderate length with a scape and a flag(‘llum ; the mouthj)a!*ts aie 
of varied form but include a pair of cutting mandibles, a lower li]) and 
maxilla' which form the tongue, often very long, and two pairs oi ])alpi ; 
there is great variety in these mouthparts and they aie of value in the 
classification. Bees utilise their tiophi in a great variety of ways which 
are really very little understood but they are essentially modified biting 
mouthparts of great complexity with the lower lip fimctioning as a laji- 
ping organ for imbibing liquid. The thorax forms a compact mass and is 
highly chitinised; the abdomen is oval, the petiole short and not notice- 
able. The ventral surface bears the s(opa or pollen-collecting brush in 
those species which collect pollen in this way. The legs are short, hairy 
and the hind tibia and basal joint of the taisus are dilated and densely 
pubescent for carrying pollexi. The use to which most aculeates put the 
hairs is for cleaning antenna' and other parts ; pollen-collecting hairs may 
be modified cleaning hairs. 

The Apidee include social and solitary species, the social instinct 
being well developed in A pis in particular though perhaps to a less degree 
than in some Termites and ants. The majority have essentially th(‘ 
same habits and life history; the females collect nectar and pollen of 
flowers to feed themselves, to feed their young or to store up for the bene- 
fit of their young. A minority are parasitic, laying their eggs in the 
nests of their more energetic food-storing brethren. 

In the simpler cases, as in Megachile, each bee makes a solitary nest, 
preparing one cell at a time, filling it with a paste of honey and pollen, 



PLATE XII. — Mkoachilb Anthracina. 

The Black Leaf-cutting Bee. 

Fig. 1. Part of a series of leaf-cells taken from a hollow branch. 

„ 2. A single cell opened to show the larva feeding on the pollen- 

mass. 

„ 3. Full-grown larva. 

„ 4. Cocoon, after the leaf covering is stripped off. 

,, 5. Cocoon, after emergence of the bee. 

„ 6. Imago, female. 

,, 7. Leaf of Pigeon pea {Cajanus indicus) from which an oval 

side-piece (above) and a round end-piece for the cell have 
been cut. 

,, ^<. Complete series of eight cells in a tunnel in a branch ; two 

of last yearns cocoons, without leaf covering, are shown 
beside. 

„ \K Imago, male. 
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Meyachile includes the very familiar bee that builds mud cells ui our 
houses in any tubular cavity that offers itself. The work of the leaf-cut- 



Fijr 12*2. Cells ot me<2a<*hile lanapa, x 1. 


ting species is well known, though we doubt if many peo])le have seen 
these insects at work. M. anihracina^ Sm., is the common leaf-cutting 
bee of the plains, which cuts neat pieces out of the stiff leaves of rose. 
Baahmia and pigeon pea. These it takes away to line its cells, which it 
fills with pollen paste. We figuie the cells of these species found in a 
tiee. (Plate XU.) A point of interest in this species is that it is found 
as an imago only after the rains, /.c., October and November. In caj>ti- 
vity the larvae rested from December to Sej)tem})ei hi the cell. This is 
the case in Behar, but it may not be true of all India. M. disjumia, 
Fabr., is also common and makes mud cells filled with paste. Jt has the 
base of the abdomen covered with whitish pubescence. The commonest 
species is M. lanala, Fabr., with base of the abdomen red- brown; this 
builds the mud cells (Fig. J 2i) in houses and also, as does M . diajuncta, in 
soil. In the foimer case, a mud cell is made, in the latter case, a casing 
of leaves is applied to the sides of the burrow direct. It is common both 
in the dry hot weather and after the rains. M, conjunday Sm., makes 
its leaf cells in a hollow bamboo. Megachile lancUa is attacked by 
mites, which fix themselves to the larval integument and draw in fluid 
so that their abdomen becomes immensely dilated aftei the manner of 
the ‘ honeypot ’ ants (Myrmecocystm). 
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Parevaspis is a parasitic bee found in the nests of Megachile ; Pare- 

vaspis carhonaria, Sm., is the common Indian species. Ceratina vindu- 

sima, 1). T., is the delightful little metallic green 

bee that tunnels in dry stems and lays up food 

there ; it is common throughout India. (Plate 

XlII, Fig. 1.) The pupa is not in a cocoon but 

simply lies free in the cell separated by a wall of 

fibre from its neighbours. (Fig. 123.) The egg 

of Cerafma (like that of some other insects) 

increases in size after it is laid, from about 2 

m.m. to over 3*5 m.m. in length; a chalcid 

parasitises the larvje, four having been found in 

one cell as pupe. The larval period is from 9 

to 13 days, the pupal from 13 to 18 days in 

October, November. G. Li, Dutt has found 

a cell in a hollow twig in thatch containing two 

larva.‘, the cell sealed with black wax, which 

he reared to Heriades parvula, Bingh. This 

. . 123 .— (>:kaiina \iut 

little bee is comparatively rare but occuis in djsmma pupa in cbll 

^ , 11 • U KMPl’Y (’ELL. 

Behar as well as in Hurmah. [F. M. H.J 

Coelioxys includes the black bees with rather sharply tapering ab- 
domen that one sees hovering aroiuid walls and buildings. C, basalts, 
Sra., is said by Bingham to be parasitic upon Megachle lanata, C, 
decipiens, Spin., is the second common species. 

Crocisa is said to be parasitic upon Anthophora and there is a resem- 
blance in build and colour between them; of the former, G. histrio, Fabr., 
and C. ramosa, Lep.. which are conspicuously black and white are com- 
mon; Anthophora nests in the soil; A, tonata, Linn., and A, violacea, 
Lepel, are likely to be found. (Plate XIII, Figs. 5, 6.) 

Xylocopa includes the familiar large carpenter bees which make 
tunnels in hard dry wood ; they are large, usually black insects, with 
dark wings and are distinctly the largest of the bees in the plains. X. 
cBStuans, Linn., in which the male is covered in yellow pubescence, the 
female in black, is the very common species, whose nests may be seen in 
posts and beams. (Plate XIII, Figs. 7, 8.) X. fenestrata, Fabr., X, ante- 
ihystim, Fabr., and X. iridipennis, Lepr., are also common. Xylo opa 
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ienvisrapa, Westw., in Ceylon is, according to (Ireen (Ent. Mo. Mag., 
1902, 232), tlie host of the (^antharid, Cissites Debiji, Fairni. He also 
figures there the cavity in the base of the abdomen in which lives the 
Acarid parasite Greenia Parkinsi Oudem 

BomhuSy the “Bumble-bee” of Europe, is entirely a hill species and 
the beautiful Bombi one sees in the hills do not descend below 3, (XX) 
feet. (Plate XI IT, Fig. 9.) 

The species of Apis are the common honeybees, three species occur- 
] ingin India wild. These are readily distinguished, so far as the workers 
go, by their size. A, dorsata, Fabr., being the largest, A. indica, Fabr., 
the medium sized and J. forea, Fabr., the smallest. While all three are 
common in India, they do not all appear to occur together ; A. dorsaia 
is the big bee that builds laige nests in the forestand away from cultiva- 
tion ; A. indica is common generally in trees, as is J. which in tlie 

plains of India is very often found making its single combs in any conve- 
nient position on a building. Bingham mentions A, mdica as tlie com- 
monest bee of Burmah, but fiorea is at least as common in India and 
its nests are far more often seen. 

A great deal can be written about these bees and the reader is ad- 
vised to consult Horne’s article in Tians. Zool. Soc., J879, VII, p. 181, as 
well as Hooper’s Agricultural Ledger on bees- wax. An English abstract 
of Castets’ article on bees of South India (Revue dcs (q^ucstions Scienti- 
fiques, Brussels, October, I8i)3) will be found in the Tropical Agriculturist, 
January, 1908, p. 48. It is of interest as containing an account of the 
wild bees, as also of Melipona (Tiigona) iridipemm, Smith. Por prac- 
tical directions in bee-keeping in India Douglas’ Handbook of Bee-keeping 
in India (1884) should be consulted. 

Bees collect pollen from flowers, as well as nectar, and some collect 
a resinous matter from buds, from bark and other parts of plants. On 
the two former they feed themselves or their young ; with the latter 
they make the nest tight. Wax is a secretion produced by young bees 
and used to make cells for honey and comb. About IG to 20 pounds of 
honey is said to be eaten by young bees to yield one pound of wax. 

Melipona is distinguished by having one cubital cell in the forewing 
only ] it includes the small bees which build nests in trees and cracks of 
buildings ; they are often called Dammar bees from the dark resinous 
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matter they use in making their nests. M. vidua, Lep., is apparently 
the only Indian species at all common and the genus is probably found 
almost wholly in forest localities. Horne has remarks upon the habits of 
M . smithii, Bingh., (Trujona ruficorms, Sm.), which he found at Benares. 


INSECTS AND FLOWERS IN INDIA. 

I. H. Buricill. 

The Xylocopas are the most important of flower-visiting insects in 
the plains of India, and are of veiy geneial distribution. They have 
large size and long tongues, and they visit persistently all day, and some 
of them also on moon-lit nights. The Sunn hemp ciop is largely ferti- 
lised by them, and possibly the Indian pulses. Cassias in Calcutta are 
commonly visited by one of them and many laige showy flowers. 

The place of Xt/locopa in the plains is, in the hills, taken by Bomhus, 
whose methods of work, degree of persistence, (^tc.. are more or less 
completely known fiom studies in Europe Bouthus ascends to the 
snows visiting Aconites, balsams, the small honeysuckles, etc., which 
grow high up. 

The genus Anthophora has species both in the region of Xylocopa 
and the lower part of the region of Bonthus ; one of its species, A, 
zoncda, does great service to plants in the plains, being a diligent visitor 
often to floweis a little less showy than Xylocopa seeks, such as the 
Labiate weeds of India, and to flowers into which it creeps such as 
Cosfus speciosus or Ruelia. 

Of Apis the three Indian species are important. They all seem to 
have the persistence of the hive bee, keeping generally to the same spe- 
cies of plants at one spell of work, and they are all diligent ; but they 
cannot work so fast as larger insects. Whereas Xyloropa latipes was 
observed to visit 30 jute flowers per minute and Xylocopa cestuans to 
visit 35 jute flowers per minute, Apis forea visited about 10 - 15 flowers 
per minute (see Jouin. Asiatic Soc. Bengal, 1900 , pp. 510 and 518 ). The 
itite at which Apis forea works on the extra-floral nectaiies of cotton is 
about 10 fruits per minute. The short tongue of Apis florea sends it 
to comparatively insignificant flowers. It is common in places on Cor- 
chorus (jute), Evolvulus and other floweis about as broad as the insect 
is long. In the drier hills Apis indica is a veiy important flower- 
fertilising insect, especially where, as behind Simla, it is domesticated. 

The effect of the water-logging of Eastern Bengal on the flower- 
visiting insect fauna might be very interesting to study ; Xylocopas 
nesting in trees. Apis dorsata. Apis florea, etc., persist ; but the ground 
nesting species cannot. 




PLATE XlIl. — MuTILUPiK AND Al'lPi®. 


Fig 1. Al util In poonacnsis cocoon. 

„ 2. „ „ fpmalp. 

„ 3. 8tegaiioiuub nodicoi ni**. 

„ 1. Ceratina viridissima. 

,, 5 Orocina ramosa. 

,, ti Anthopliora cinguiaia. 

„ 7, Xjlocopa icstuans, female, 

„ P „ „ “>ale 

„ 9. Bombus tunicatus. 
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The habits of the flower-visiting sliorter toiigued bees are foi India 
quite unstudied, is eominon enougli in some jilaees and II 

srnrsre7is is recorded from Reluir as having some conneclion with t]ie]>olli 
nation there of cotton It is worthy of passing lemark lliat m Euio]>e 
some of tliese sliort-tongued bees have licim found to liav(‘ tlie veiv 
closest inter-relations witli jiarticular species of ])lants Foi instance 
Bryonia is visited liy a Halictusand by little else, and \]w IfalHius hardhf 
vis?ts anytliing else, but the Bryonia flowers Tlie tongin* of /V<w>y>/.s 
IS very short indeed 

Among the was])s, we find botli longand shoit-tongiied sjiecies , (hhf- 
^lerus foi instance is long-tongued. TV.spr/ shoi t-tongiied Vespft secmis 
to lie not unimportant m tlie pollination of (1)in*tta {Simftu (^lnraf(t) 
111 Sikkim Tlie long-legg(‘d, slo\\-mo\ing I^tdtsfrs ol tin' ])lains go to 
ex])osed lionev S])liegids. Ponqnlids and Scoliids may ]>“ seim in 
India at exposed hon(‘y 

Of lje])idoptera there ar«‘ many common ]>lains species which doubt- 
less do a (*onsiderable amount of flower ])ollination. r </ , DaiHifs, Tvrnts, 
etc They seem to leijuire a good deal of li(juid diiringtln* day luit oitim 
mucli of it is merely water taken from a wet mud tiajik. Tin* least in- 
consistent in liabits an* ])(‘r]ia]>s tin* S])hingids, whudi are not uncommon- 
ly to lie S(‘(*n flower visiting lioth by day and by night Possibly some 
Ilesperii(h aie also in a measnie not inconsistent in their flowei visiting 

Diptera in tlie ])lains se(‘m to play but a small ])art in flowi*?* [lolli- 
nation It is different in the Himalayas where large Bombyliids join the 
Rombi in going to rather s])ecialis(‘d fIow(*rs. and wlM*re out of the 
p}n(Ja\ Hh 'nupd and Enstahs an* not uncommon Tachinids also have 
SOUK* im])ortance in the hills, but jierhaps not in tin* ])lains It is to be 
assumed that our laige (‘vil-smelling Aracej* attract muauds. but 
so far no thorough in\ (‘st igations have bet‘n madi* A litth* bi*eth‘ 
crawls into a foul-smelling Ttf ph(»ndvi ^ which glows in Low(*r lh*ngal 

Bibionids are often common on flowers in tin* hills and \nthomyids 
not frequent both in the hills and the plains 

Of the relations of other insects to flowers theie is leally nothing 
to r<*maik : and it may be added heie that then* is an uninvestigated 
field in the study in India of flower jiollination by liirds Birds at times 
visit for honey, and at times for small insects lying hid within the 
flowers Keeble's account of his olisei vations on l)iid-])olhnation 
of Lorantharrw in (Vylon (Trans Linn. Soc Bot. V, ])]> hl-hfi), and a 
few remarks by Ideutenant-f olonel T). D Ounningham in his ‘'Indian 
Friends and Ac(|uaintances," p 130, comju’ise all that has been ]>ut on 
record (The student should also consult Mr I H. BurkilTs pa])(‘rs in 
tlie Journal of the Asiatic Society of B<*ngal. 100<i onwaids ) 
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The habits of the flower-visiting shorter tongued bees are for India 
quite unstudied. Halictm is common enough in some places and H, 
senescens is recorded from Behar as having some connection with thepolli 
nation there of cotton. It is worthy of passing remark that in Euro])e 
some of these short-tongued bees have been found to have the veiy 
closest inter-relations with particular species of plants. For instance, 
Bryonia is visited by aHalictusand by little else, and the Hahctus hardhf 
visits anything else, but the Bryonia flowers. The tongue of Prosopts 
is very short indeed 

Among the wasps, we find both long and short-tongued species ; (Mff- 
nerys for instance is long-tongued, Vespa shoit -tongued. Vespa seems 
to be not unimportant in the pollination of fhiretta (tiwertia Chnafa) 
ill Sikkim. The long-legged, slow-mo\ing Polisfes of the plains go to 
exposed honey. Sphegids, Pompilids and Scoliids may seen in 
India at exposed honey. 

Of Lepidoptera there are many common plains species which doubt- 
less do a considerable amount of flower pollination, e.q., Davais, Ten as, 
etc. They seem to require a good deal of liquid during the day but often 
much of it is merely water taken from a wet mud bank. The least in- 
consistent in habits are perhaps the Sphingids, which are not uncommon- 
ly to be seen flower visiting both by day and by night. Possibly some 
Hesperiids are also in a measuie not inconsistent in their flower visiting 

Diptera in the plains seem to play but a small part in flower polli- 
nation. It is different in the Himalayas where large Bombyliids join the 
Bombi in going to rather specialised flowers, and where out of the Stfr- 
phidce, Rhinqia and EristaJis are not uncommon. Tachinids also have* 
some importance in the hills, but perhaps not in the plains. It is to be 
assumed that our large evil-smelling Aracea^ attract muscids, but 
so far no thorough investigations have been made. A little beetle 
crawls into a foul-smelling Tqphoftiam ? which grows in Lower Bengal. 

Bibionids are often common on flowers in the hills and Anthomyids 
not frequent both in the hills and the plains. 

Of the relations of other insects to flowers there is really nothing 
to remark : and it may be added here that there is an uninvestigated 
field in the study in India of flower pollination by birds. Birds at times 
visit for honey, and at times for small insects lying hid within the 
flowers. Keeble’s account of his observations on bird-pollination 
of LoranthcLcece in Ceylon (Trans Linn. Soc. Bot. V, pp. 91-96), and a 
few remarks by Lieutenant-Colonel D. D Cunningham in his ‘ ‘Indian 
Friends and Acquaintances,” p. 130, comprise all that has been put on 
record (The student should also consult Mr. I. H. Burkill’s papers in 
the Journal of the Asiatic Society of Bengal, 1906, onwaids.) 
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FoRMiciD ^. — /t nts. 

The hasal one or tno segments of the abdomen are in 
the form of detached nodes. 

Ants are sufficiently familiar but the above character is occasionally 
required to verify the fac t of a specimen really belonging to this family. 
They are in general small 
insects, of dull colouring, 
usually brown or black ; 
in only a few is the length 
greater than a quarter of 
an inch and these large 
forms will be taken for 
wasps. The head bears 
antennne which have a Kij; 12L— soleno^ isfoeminata, wokkeh. 
long basal joint (scape) 

and a number of short joints (flagellum); in the males of some species 
the scape is short. The mouthparts are small, the mandibles often of 
peculiar form. The thorax is much modified in different species and 
in different fojms of the same species. The legs are long and most 
species can run actively. The abdomen is distinct, in the female and 
worker of six visible segments, in the male of seven, and is usually 
larger in the female. 

Ants are social, living in communities in which there is a consider- 
able amount of specialisation of forms to serve the puiposes of a useful 
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division of labour ; the nest commonly consists of males and females, with 
various forms of workers ; the degree to which this specialisation goes, 
varies very much with the species. Commonly there are two or three 
forms of workers, the soldier with large head and mandibles, the worker, 
nxajor and minor, with more normal structure. A nest may consist of a 
greater or smaller aggregation of individuals and there are a few species 
which share the light-shunning habits of Termites, most nesting in soil, 
trees, etc., but working in the light. 

In habits there is the greatest diversity ; we cannot discuss this sub- 
ject in this place nor have we much that is original to add to the little 
that is known. The reader should consult the following papers . — 
Jerdon (A. M. M. H. (2), XI 11, pp. 45, |(K)) ; Wroughton (Jo. Bo. Nat. 
Hist. 8oc., VII, pp. .‘19, 17!)) : Rotlmey (Trans. Ent. Soc. London, I8S!), 
p. 555) ; (Jo. Bo. Nat. Hist. Soc., V, p. .58) ; Rotlmey (Trans. Ent. 
Soc. London, J8!)5, p. 211); Aitken (Jo. Bo. Nat. Hist. Soc., IV, ]). 151 ; 
V, p. 422); Green (Proc. Ent. Soc., London, 18!)()) ; Green (Jo. Ho. 
Nat. Hist. Soc,, XTTI, p. 181). 

In general, the ants are scavengers, the workers bringing to the nest 
the food for the whole community. This food consists of dead insects, 
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any available nutritious animal matter, the sap of plants, any nutritious 
vegetable matter that can be obtained ; in this sense ants are excellent 
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scavengers and as they are practically everywhere in the open, they 
serve an extremely useful function. In some s])ecies this habit is spe- 
cialised in one direction ; some are ‘ harvesters,” storing in their nests 
seeds of grasses and small millets, occasionally even that of lice. HoU 
comf/nriex, Messor, Phidolofjtfon and Phidole aiethe best known harvest- 
ing ants and these live entirely in this one manner. In others the 
” agricultural ” habit takes another lorm and what correspond to oui 
“cows” are kept and milked ' the latter are insects which suck the sap 
of plants and yield a sweet cxcietion which the ants remove ; Mealy bugs 
(Coccidcp). (Jreen Fly (ApJndfp), Ps/fllidw, Membmvida^ are the important 
groups of “cows,” while the laivse of many Lycanids are attended by 
ants and yield excretion. Cnmponotua. (Wemastogaster, Cataulams and 
(KcophfiUa have this habit as pait of theii activities and tlie caie they 
take of their cattle is in some cases veiy marked; it is no uncommon 
thing to see a shelter built ovei a colony (d mealy bug, and in South 
India Leennium forttnvarii found only undei haid shelters erected 
by ants on trees Othei ants are predaceous and carnivoious, going out 
on foraging expeditions to seek live food, such as insects. Though 
teimites live retii(‘d, they aie attacked violently by some kinds ol ants 
(Lohopidfa) Kothney states that in Madras, two ants {Mammon unt 
salomonis, Ijinn., and Solevopf{i,s qeniniafa, Fabi.)aie deliberately intro- 
duced into warehouses to check the depredations of white ants. This 
practice is not uncommon in Northern India and the Natives of India 
a i*e familiar with the kind ot ant which should be brought in. The 
PoTierma^ &nd Dorgl i 7} hidndv hunting ants, 
though one species of Dor gins has also the 
termites’ habit of attacking plants under*- 
ground. 

The life-history is known in a gener*al 
way but not in detail : the eggs are laid by 
the female and tended by the workers in the 
nest ; the larva is a white helpless grub 
without legs, which is fed by the workers 
and is itself incapable of exertion... These 
larvae and pupae are found in galleries in 
the nests, and one may often see the nest being moved, the little white 
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Iarv 80 and pupap being carried by the workers. In some, the pupa is 
free, in others in a silken cocoon which the larva itself prepares. 

An interesting feature of ants, especially of the fiercer and more 
war-like species, is the fact that they are mimicked by otliei’ insects 
extremely closely. Fiitm rufonujra is mimicked by a Sphegid Wntinpaia 
ruficornis, Cam., in Barrackpore and by Rhinopsis vonstancca*, (^im., in 
the Konkan. It is also commonly mimicked by a s])idpr, as is t^ima 
ihi(fra. Wroughton records the mimicry of a species of Poh/rhachis by 
the nymi)h of a Coreid bug Dttllrhfus ifi/lnfus, Kby. (Ib‘oc. Enl. Soc., 
Lond. 1891, p. XVII). 

Bingham lists the Indian 8))eeies in Vol. II of the Fauna of India, 
Hymenoptera. based on Forel’s ])apers (Jo. Bo. Nat. Hist. Soc., VII, 
etc,). In this volume 4-98 species are enumerated as Indian, of which 
those mentioned below are common in the plains with a fairly wide 
distribution. 

Dorj/hncp . — Male large and wasp-like ; workers blind, subterranean. 
Female apterous, blind and like a (jueen termite. Pupa in a cocoon. 
Worker with a sting. 
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Th(*re a?e two common g(*nera, 
Doriflus witli ojie-jointed pedicel, 
.Enictus with two-jointed ])edicel 
ill the workei’s. Dari/lus makes its 
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nest below ground and behav('s 
much like a termite. D. orientnHs 
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Westw., attacks plants, eating them below or at the level of the soil. 
The workers have been observed to attack the workers of Pheidole indica 
and carry them off to their nest, wheie they were killed and cut into 
pieces The males come to light and they are common towards the end 
of the cold weather in late February. Mmctns is a hunting ant. (Jo. 
Bo. Nat. Hist. Soc., VII, p. 177.) 

Ponermce.—k constriction between the two basal abdominal seg- 
ments ; sting powerful, exserted. 

Lohopelta is said to make a sound ; it feeds on termites. Rothney 
remarks of L. diminuta, Sm., that it marches in two long lines in files 
of two. Dmcamma vaqans, Sm., was found to be common at Barrack- 
pore by Rothney, nesting under stones or brick-work ; the sting is said 
to be “pungent.’' (t. R. Dutt has observed it nesting in soft soil at 
the base of a big tree in Pusa ; outside the nest were several heads of 
workers of Camponotub ronipressvs. 

Myrmtcmcp.— The pedicel two-jointed in all the forms. Pupae not 
m cocoons. 


Myrmwana nests at the foot of trees with a kind of embankment 
round it. Cremastoqasfer is a tiee ant, making globular nests of papery 
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material, or nesting in hollows in trunks or branches ; nests wei‘e found in 
Mantid egg cases, the eggs having been partly removed. It has a habit 
of turning up its abdomen over the body as if threatening to use its 
sting. Tt bites freely and is stated to keep ant cattle.’ ’ Mammon urn 
destructor, Jerd., and M, pharaonis, Linn., like some later species, are 
widespread over the tropics and have probably been cariied by 
shipping. M, indicum, Forel, is not uncommon in buildings in the rains, 
nesting in cracks in the masonry. M, (fracillimum, Sm., is found 
in houses in thatched huts and on trees. A nest was found in the 
excavated pith of a dry stalk of Saim Hemp in the wall of a thatched 
hut; they have a very painful sting and are a decided nuisance in 
houses. They attend mealy bugs on plants and also carry off flour, 
fat, etc., from store rooms. Holcomijrnwx scabnceps, Mayr., is the 
familiar harvesting ant of the Punjab, which gathers seeds of grass 
and millets into its nests and stores them in galleries. The nest is 
easy to find as there is a ring of chaff round it at a little distance and 
the ant’s roads can be followed to the nest from some distance. 

( V)m})aratively large quantities of seed can be extracted from a nest 
and, in times of scarcity, this grain is dug out of the nest and used as 
food. We have seen a pint of seed taken out of one nest . 

Solenopsis geminata, Fabr., is the brown ant of India, nesting usually 
in the ground. Phidole rJmnbimda, Mayr., is stated by Rothney to 
surround its nest with the leaflet of a mimosa, as a protection against 
the sun. Simxx rufo-nigra, Jerd., is very common in India, nesting in 
trees. The sting of the female is, according to Rothney, “the most 
painful of any Aculeate 1 am acquainted with.” This virulent insect 
appears in May. Nests have been found also in hollows in bamboos 
with neat round exit holes at intervals. Sima alloborans, Web., nests 
in young shoots of bamboos and in tree trunks ; when disturbed, the ants 
discharge a drop of white licjuid. 

includes sluggish ants of a jet black colour; C. taprobana, 
Sm., nests in hollow bamboos and ( \ latus, For., in the branches of 
teak and siris trees. 

Dolichoderince , — Tapinofna melanocephalurn , Fabr., has once been 
found to be injurious under peculiar circumstances. The workers were 
found in large numbers in small temporary chambers at the base of young 
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tur plants (Cajanus indicus) grown for inoculation with wilt in a special 
plot; these plants they ate into just below the soil level, eating right into 
the stem and through to the bark till the plant fell over, cut completely 
off ; as much as half an inch of stem would be completely eaten and the 
object apparently was, not the removal of the plant but the actual soft 
stem for food. Plants that had been inoculated were most attacked, and 
it is possible that the tissues were specially attractive on that account. 
As a rule, this ant feeds on anything sweet and visits Aphides andCoccids 
constantly. The nests are underground, very deep and populous. 

Iridomfirmcx ancepa, Rog., nests in sandy soil near plants infested 
with aphids, and there are regular tracks to these plants; the nests are 
deep and several minor ones are often connected to a larger central one, 
the workers freely entering all. The eggs and larva' were found abun- 
dantly in February at a depth of one inch, sparingly in July at a depth 
of nearly a foot. The woikers emit an unpleasant odour ; they visit 
aphids, coccids, membracids, etc., the glands of Caania orientalis, and 
also carry off dead insects. 

Camponotina\— Pedicel with one joint. No definite sting, the poison 
being ejected from the orifice at the apex of the abdomen. Oecopkiflla 
smarfKjdina is the familiar red tree 
ant of India, which makes large 
nests in trees, often enclosing mealy 
bugs in a covering of webbed leaves. 

The green females are found yearly 
in J une starting fresh nests on plants, 
and these nests can be easily obser- 
ved from the commencement. The 
workers ajc very active and fierce, 
collecting all manner of dead insects 
and even living ones if these are in- 
active ; caterpillars are attacked, cut 
up and carried off to the nest in 
pieces. A colony will have many 
small depots on one tree, each con- 

aisting of a number of leaves webbed jfj^, i33,-<)boofhylla smakaoi.ina 
together and containing a colony of worker. 
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Coccids or a store of dead dry insects. If one is opened and j)atiently 
watched, it will be seen that the workers draw tlie leaves together by 
their mandibles and legs, while others, from inside, wel) them together 
with silk produced from a larva held in the jaws. This is a really 
extraordinary sight and may be seen at any time. 

Acantholepifi franeyifeldi, Mayr., var hipartita nest in soil at the foot 
of trees, or in hollows in masonry. They visit Aphids and Coccids, and 
also collect dead insects. Prenolepis lontjirornis, Lati*., is widespread in 
the tropics; the nests are under fallen leaves or in decaying tree trunks 
and contain Pausslda\ 

Pobjrhachifi simplex^ Mayr. -Nests ol this species are found on low 
bushes, high trees, under bamboo sheaths, and on sugar-cane leaves. 



Fig. 134.— Webbino of oecophylla smaraoiuna on PIPAL i ? H(Kn 

ENCLOSING LECANIUM HEfePEKlDUM. 
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The nest is always constructed in such a way as cannot be easily discover- 
ed by a casual eye. A greater portion of it is covered over by leaves and 
the portion open to view is not easily recognisable. It looks from a dis- 
tance as if it were made of clay and cowdung, mixed with dry pieces of 
leaves, straw and grass. In reality it is a brown silky cobwebby mat- 
erial, over which are thickly and closely laid dry pieces of leaves, straw, 
etc. Just as Oecophylla smarcujdina, F., workers make use of salivary 
threads secreted by their larvaun folding the edges of leaves together, 
so do the woi‘kers of this species. They catch hold of the larva* between 
the mandibles and carry them over to the places where the web is requir- 
ed to be spread. The larva* go on laying and stretching threads mechan- 
ically, as wanted. Other workers bring dry pieces of straw and spread 
them over the web while it is still fresh. When a nest is cut open from 
any part, a few of the workers at once rush up to the spot and plant them- 
selves as sentinels to guard the breach, while othei’s remove larvee and 
pupa* or whatever there be in that portion of the nest, to a secure place. 
After the chamber opened to view is cleared of what it contained, the 
workers hold the torn portions between their mandibles and pull inwards. 
Thus the aperture is made as narrow as possible, and then a couple of 
larva* are brought and the web is drawn across the rent in the usual 
way. I’he whole inside of the nest is lined with the brown silky cob- 
webby material, and the partitions between different chambers are also 
made of this material, but without straw, etc. 

Ants of this species also tend cattle for whose protection they pre- 
pare byres of the same cobwebby material and covered also in a similar 
manner as their nest. Such byres were found on a sugar-cane leaf, and 
also on a weed, close to established nests of this species. Workers were 
seen going in and coming out of those cattle sheds. On removing the 
covering large clusters of sugar-cane, aphis were found in the former and 
Monophld)us in the latter shed. Workers of this species have also been 
observed carrying a large dead fly to their nest. Pupae are encased in 
light brown cocoons. The winged sexes were obtained from nests in 
August and September. 

Myrmecocystus setipes, Forel, nests in the ground in open places, 
and there is often a heap of soil thrown outside the nest. The work- 
ers collect dead insects and millipedes, and nests have been found 



FORMlCTDiE 


23B 


stored with the wings and bodies of winged teimites which they collect m 
great quantity ; the worker-majors carry the worker-minors when on 
the march. 

Camponotus compressusy Fabr., is the familiar black ant of India, the 
large worker-majois coming into houses Nests are usually in the soil 
at the foot of a tree but occasionally in a wall. They visit Aphides, 
Membracids and Coccids and also feed fieely upon termites if a nest or 
gallery is exposed. The winged sexual individuals fly at dusk on warm 
still evenings in the rains and aie fiequently to be seen at light. 



Fig 135. Ofc( oeiiyr LA smaraodina ; gUKLN watc hin(» ovru lar\ ^ , 

WHEN (M)MMBNlINCi TO tOUND A Nh\> NEST. 


COLEOPTERA.— (Beetles). 

The first pair of wings (elytra) thickened, accurately adapted to the body 
and completely covering the lower wings, which fold longitudinally 
and transversely in repose. Many species are wingless, and In many 
the elytra are abbreviated, not covering the abdomen. Mouthparts 
of the predaceous or herbivorous biting type. Antennas of varied 
forms never setaceous, usually eleven-jointed. Simple eyes usually 
absent The integument is hard ; the parts accurately co-adapted to 
form a rigid outer skeleton. 

Metamorphosis complex ; the larva a grub with complete or reduced legs, 
without suckerfeet and without tubercles bearing hairs Silk is not 
utilised In the formation of the cocoon, but anal secretion takes its 
place; after emergence from the cocoon the imago usually passes 
through a resting period during which the integument hardens. 

The order Includes minute to large Insects, of varied habits, including 
herbivores, predators, scavengers, both aquatic and terrestrial, with 
no social and scarcely any parasitic forms. 


No order is so easy to recognise as this, and only in lare cases, where 
the elytra are much reduced or are soldei ed togethei, will a beetle appear 
different. Looking at a beetle from above, the antenna*, the large pro- 
thorax, the scutellum, the elytra and the pygidiuni (plate over the anus) 
are seeti, except where the last is covered by the elytra. The large wings 
are folded below the elytra. Looking from below, the antenna" can be seen, 
inserted below the head, the large mandibles and the labium, with usually 
two pairs of palpi ; the legs, with the coxa embedded in the steinum, the 
trochanter, femur, tibia, taisus. The antenna* assume different forms 
as shown in figure 137; in 1, the basal joint is elongate and forms a scape, 
the apical three joints form a club and the remainder form a funicle, 
the whole anteima being elbowed (Rlujnchophora) ; in 2, the antenna 
is simple, filiform (Phytopha^a) ; in 3, it is moniliform, each seg- 
ment a little expanded (Cantharidce) ; in 4, it is serrate on one side 
(Sternoxi) ; in 5, it is clubbed, the three apical segments expanded on both 
sides (Clavicornia); in 6, it is filiform (Adephaga) ] in 7, it is clubbed, 
the club formed of leaflets closely folded together {Mehlonthidce) ; in 8, 
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it is irregularly clubbed (Hydrophilidat ) ; in D, it is incompletely clubbed, 
with the leaflets not forming a compact mass {Lucanidce). 



Kift. 135.— Luca II » beetle, male, DOEhAL \ie\^. mi^, mani»ible; J’Both., 

FllOTHORAX ; Hf’t'T., SCl TELLl’M ; ELYT., ELYTKUN ; I'VC., EVOIlUrM. 

I’he tarsi are composed of five joints in some forms, of four or three 
in others ; in one division {Heteromera) the tarsi of the first two jiairs of 
legs are five-jointed, of the third pair, four-jointed. In the Phytophaya 
th(* tarsi appear to be four-jointed, the tiny fourth joint being invisible 
at the base of the fifth. 

There are characteristic features in the immature stages which mark 
the group as a whole. Eggs are of two types, the soft oval eggs laid in 
concealment, the harder variously-shaped eggs laid openly. The latter 
are not ornamented as are those of the Lepidopkra, are not of the foim 
characteristic of Hemiptera with lids, nor of the typical Dipterous cigar- 
shaped form. The larvae are without suckerfeet, and if free-living, 
frequently have the single anal tube, which functions as a suckerfoot, as 
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well as two dorsal cerci or processes. The hairs or hair-tufts on tubercles 
arranged as in Lepidoptera are not found in this order, and larvae, if 
hairy, have long tufts not arranged in series. No larval form can be con- 
fused with the Coleopterous larvae which live free lives, the characters of 
Neuropterous, Hymenopterous, Lepidopterous Dipterous larva? be- 
ing wholly different. 



Fip. 136.— Ll t'ANID BKKTLK ; KKMALK. FllOM BELOW. ANT., ANTENNA; MD., 

MANl IRLE ; LB., LABIUM ; E., EYE ; C. 1., 2,, C. 3., COXA OF LEGS *, 

T., TUOCHANTBK ; F., FEMUR, Tl., TIBIA ; TA., TARSUS. 

There are a few prominent points about Coleopterous larvae that we 
may notice here. The tarsi are two-clawed in the Adephaga only (except- 
ing Haliplidce from these). Anal cerci occur only in HaliplidcBy Hydrophil- 
idcr, SilphidcB, Scaphidiidee, Staphylinidce, HisteridcB and Elateridce in 
part, as well as in the Adephaga, If we except the above, the larvae of 
all have legs except BruchidcB, part of Cerarnhycidee and Buprestidw. 
Omitting all the^'above, the Scarabaeoid (white, curved, wrinkled) grub 
occurs only in Scarahmidee, MelohnthidcBy LucanidcB^ Passalidce^ Ptinidee, 
BoatrichidcB and part of Ohrysomelidw (e.g. Clythrmce), In the Dermes- 
tidcBf the body is clothed in long fine barbed setae, usually aggregated 
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behind into tufts. All aquatic larveo coming into none of the above 
divisions are either DascillidcE, Parnidce, Haliplidcp or Chrysomelidcp 
(part). In a number of families not included above, the apex of the 
abdomen is provided with prominent chitinised processes and the 
apical segment is harder than the others. These include Rhipiceridw, 



Kig. 137 .— ANTENNwI^, 1 CDKCUUONII), 2 CHliYSOMKLIl), 

3 Canthabio, 4 Elatkrii), 5 Ehimchnid, 6 Ci- 
CINDELID, 7 MELOLONTHID, 8 HYDROPHILII), 9 
Lucanid. 

Trogosih’dct, ColydiidcB^ Mycdophagidce, Melyrmw, Clerida, Mehndryida^ 
PyrochroidcB, MordeHidce^ Tenebrionidw (part), Cioidw, Lmfrndw and 
ElateridcB (part). The remainder exhibit none of the above general 
characters. More detailed characters for each family are given below, 
but these are based less on Indian species than on European oi’ 
American larva\ The number of larvae of Indian beetles actually 
known is very small. 

Pupation takes place openly (the pupa fixed at the tail), or in a 
cocoon of mud, of anal excretion or of fibres, never of fine woven silk. The 
peculiar resting stage of the newly emerged imago, while not universal, 
is general enough in forms whose pupae are hidden as to be worth noting. 

Classification. — The beetles are divided into series upon characters 
based upon the antennae and tarsus as follows — 

Lamellicornia, — Tarsi five-jointed ; antennae with apical joints 
expanded in leaf-like form and forming a club which can be opened and 
closed (figure 137, 7, 9). Four families. 

Adephaga.—TM^i five-jointed. Antennae simple. Nine families. 

Polymorpha. — Tarsi variable ; antenna^ usually clubbed or serrate. 
57 families. 
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Heteromera. — Anterior tarsi with five, hind tarsi with four joints. 
15 families. 

Phiftophaga. — Tarsi with apparently four joints, densely pubescent. 
3 families. 

Rhijnchophora . — Tarsi as in Phytophaga, head more or less prolong- 
ed into a rostrum. 4 families. 

In actual practice, it is, as a rule, easy to place a beetle in one of these 
series. The peculiar antenna' marks the Lamelhrornia instantly. The 
tarsi and simple antenna* distinguish the Adephaqa. Hetcromera 
are distinct by the tarsi ; as Phiftophaga and Rhynchophora have the same 
tarsi in most cases, the beginner will confuse some forms ; but the simple 
antenna* of the Phytophaga, and the usually clubbed and elbowed antenna*, 
as well as the usually evident rostrum, of the Rhynchophora, clearly mark 
all the common species of each series likely to be met with. All othei 
beetles, especially if with serrate oi clavate antenna*, are Polymorpha, 
a series that mcludes the old Serricom and Clavicorn groups, and in fact 
is an assemblage of all that aie not cleaily of one of the five distinct 
series. 

The classification of the sj)€cie8 that fall into each series is by no 
means simple and no agreement will be reached until more is known of 
t topical forms. Especially is it difficult to fix the families and the 
student will find very diveme views expressed in various books. We treat 
Meloloiithidap as a single family ; there is little reason why it should not 
be regarded as consisting of several families. Chrysomehdcp are anothei 
large assemblage that could justly be regaided as at least 11 and more 
probably 15 families, as is done by some authors. We have preferred 
to retain these as sub-families, but the student will have no difficulty in 
finding the equivalents of any families he may see discussed by writers. 

When a particular specimen has been placed in its series, there may 
be more or less difficulty in deciding on its family. Theie should be no 
difficulty in the Lamellicom, Adephagous, Phytophagous, or Rhyncho- 
phorous series, provided the characters mentioned are compared. For 
the other series, no keys or sufficient characters can be given. Except- 
ing the few larger families, very little is known of the smaller families, 
and while it is possible to give characters based on European or American 
species, these distinctions may not always apply to new and undescribed 
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Indian species, which alone the student is likely to find. We enumerate 
the diagnostic characters of the families known in India, with the reser- 
vation that these diagnostic characters are not as sharply marked as in 
other orders and that, outside the larger families, the logical use of these 
characters in referring an obscure beetle to its family may lead the 
student astray; if a beetle is shown to belong to a small obscure family, the 
specimen should be compared with specimens or good figures of others of 
that family to verify the determination. In Coleo])tera more than in all 
orders, it is very difficult to place specimens that evidently do not belong 
to the larger families, owing to our ignorance of the Indian representa- 
tives of the smaller families. 

In no order is the mere rudimentary soiling out of species into 
groups rendered so difficult as in this, not merely because of the (*om- 
jdexity of the order, but because of the want of agreement among those 
who study this order. Had the general body of Entomologists any 
“ business sense,” a working scheme of classification to last, say for .5() 
years, would have been evolved and tlien the necessary and radical changes 
caused by further knowledge made at once ; as it is, two authoi's disagree 
in a striking manner; they adopt fresh groupings arbitrarily and the 
student is from the commencement bewildered with conflicting terms. 

For our purpose, a knowledge of the main lines to be adopted in tlH‘ 
Fauna would have sufficed, but failing this, we have adhered to the classi- 
fication given in Shai 7 )’s Insects, the standard in our work for the past, 
with a modification from Oanglbauer’s views as presenting no radical 
(dianges and as possibly anticipating future views. The earlier authors 
based the main divisions upon the antennal and tarsal characters 
and it is onl> lately that authors have gone deeper into the matter 
and used both the wing venation and internal characters. This is, from 
the systematist’s point of view, an advance, and those who wish to study 
the relationships of beetles, will do well to consult the papei* by Gangl- 
bauer (Munchener Koleopterologische Zeitung, Vol. I); unfortunately 
such characters are useless in every-day work of classifying and arrang- 
ing specimens and we have been compelled to disregard this aspect in the 
endeavour to give characters which can actually be used in sorting out 
ordinary collections. The result is, that while nine-tenthsofa collector’s 
captures will be readily sorted and placed, there will always remain a 
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proportion which cannot be so placed ; to those who wish to go more deeply 
into the subject, we recommend the voluminous literature ; to those who 
simply want to know where to place the specimen, we would suggest 
sending it to Pusa. For ordinary daily working purposes, almost every 
beetle can be placed at sight in a family at least ; to keep pace with changes 
in classification, to be able to place all beetles more or less accurately? 
one would have to drop all other work and become an expert in this one 
subject, a matter of many years of study. We have tried to give the 
essentials only of such a study. 

A complete list of families will be found at the commencement of 
the volume where we have placed important families in heavy type, and 
families not known to be represented in India in italics. We have not 
tabulated sub-families in this list as these divisions do not imply groups 
of insects so distinct in habits or structure that the student should 
take heed of them. 

Apart from the naturalists who collected in India or obtained speci- 
mens from this country in the early part of last century, and whose work 
laid thj foundation of our knowledge of the common species, the work of 
a limited number of collectors in recent years requires notice. Thus, 
Father Cardon collected in Chota Nagpur and Kurseong (see Ann. Soc. 
Ent. Beige., 181K) — 1894); the collections of Messrs. T. R. Bell in Canara, 
of H. E. and H. L. Andrewes in the Nilgiris, Anamalais and other South 
Indian hill districts (loc. cit., 1895 — 1905), of Doherty in Manipur, Bur- 
mah, etc., the visit to India of Mons. Maindron (see Ann. Soc. Ent. Fr., 
1903 onwards) and the visit of Mons. Harmand to Darjeeling (Ann. Soc. 
Ent. France, 1903, p. 108) have borne fruit in description of new forms, in 
lists of existing known species and so on ; these collections, however, 
scarcely affect the real India (Mons. Maindron ’s visit alone excepted), 
since the insects collected were from hill localities like Darjeeling with its 
temperate climate and fauna; the same may be said of Signor Fea’s visit 
to Burmah in another sense (Ann. Mus. Genova, 1892 et seq.) and of the 
visits of Mr. Lewis, Mons. Simon and Dr. Horn to Ceylon. The student 
of the fauna of “ British India” will owe a debt to these workers, but 
there have been scarcely any such workers in India proper. 

We have endeavoured to refer to most important papers or to give 
son^e clue to where the student may find literature ; but this literature 
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ispractically wholly concerned with systematic work and descriptions of 
new species ;the student will look in vain for any biological work, of any 
kind almost, prior to the beginning of this century and it is yet to be 
done. There is an abundant field here for observers and, it is no exag- 
geration to say, that while thousands of forms have been examined, 
described, named, listed and put away in Museums, we have accurate 
data of the lives of not one in a thousand of these species. 

We have had, tlierefore, to confine ourselves in these pages very large- 
ly to generalities, and we do this simply to guide the student and would- 
be observer in the direction he will probably have to go. Where we have 
accurate data, they arc given in such detail as is possible, which must 
of necessity be brief. 


Lamelltcornia. 

The tarsi are fixJe‘ jointed, the antennw have the apical joints dilated at one 
side, so that a more or l^'ss compact club can he formed, hff the approxi- 
mation of the lamAl/ir expanswns, 

Tt is only in very rare cases that any confusion as to this well mark- 
ed division can arise and these beetles are readily distinguishable at sight. 
The number of species is large, nearly one-tenth of the knowm species of 
Indian beetles coming into this series. They aie commonly divided into 
three families, Passalidm, Lucanidw and Scarahceidce, the last divided 
into five sub-families. It is, however, better to distinguish the Coprince 
as a separate family, and we have here adopted the arrangement into 
four families, retaining the name Scarat)rridcB for the Coprince. The 
arrangement is as follows : — 

f. Passalidce. — Antennal club imperfect. Elytra covering the 
pygidium. Labrum large and mobile. 

II. Lucanidcp. — Antennal club imperfect. Elytra covering the 
abdomen. Labrum small and indistinct. 

III. Scarahceidce. — Antennae fully clubbed. Elytra not covering 
the pygidium. 

1. Coprince (Scarahceidce). — No abdominal spiracle visible out- 
side the elytra, all being on the connecting membranes of dor- 
sal and ventral plates, in one line. 

IIL 16 
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JV. (Melolonthidcp) 2. Mehlonthince. — Three basal spiracles on 
connecting membranes, three apical slightly diverging and 
usually one visible beyond the elytra. 

11. Spiracles in two lines, three on connecting membranes, three 
visible outside the elytra, on ventral plates. 

(flf) Rutelince. — daws of tarsi of unequal size. 

(b) DynastinfP. — Claws equal. Fore coxee sunk, not prom- 
inent. 

(c) Cetonhncp, — Claws equal. Fore eoxee prominent. (Sou- 
tellum large). 

This arrangement is in accordance with the larval and imaginal 
habits as well as with the structure. The habits may be summarised 
as follows 

Paamlidcp, Lncanid(P. — Larvae feed in decaying wood. 

ScarahcpidcB. — Larva» feed in dung. Imagines feed on dung. 

Melolonthidcp, — Larva in soil feeding on the roots of plants, in 
decomposing vegetable matter, in manure heaps, in ants’ nests 
Imagines feed on leaves, or on flowers. 

In this group the larva are all white, soft, cuiwed in ventrally, 
and much wrinkled, with a brown head, no ocelli as a rule, three pairs of 
well-developed legs and usually a much developed apical abdominal seg- 
ment. This type of larva (Scarabaoid) is found also only in Ptinidce, 
and some case-bearing Chrysomelidcp {Clythrinm), 

PASSALIDiE. 

Lamellicorn beetles in which the antennce, in repose^ curl to bring 
the lamellcB together and in which the elytra entirely cover 
the abdomen. Lahrum large and mobile. 

These beetles are, as a rule, generally recognisable from the general 
form. They are brown or black insects, in length up to one inch, pro- 
thorax large, flattened and shiny, the elytra elongate, with ten lines of 
punctures, and entirely covering^the abdomen. A few Indian species are 
cylindrical. All are a shining brown or black, the dorsal surface glab- 
rous ; none are very small, most are of moderate to large size. The head 
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is in some species distinctly roughened and knobbed above ; the charac- 
teristic antennae are folded back under the head or ai e extended in front : 

the large toothed mandibles meet just beyond 
the edge of the cly])eus. The legs are strong, 
the fore tibiae broadened and suited to digging, 
the posterior legs more slender, the tibia' witli 
long brown hairs. A feature of these, as of 
other lamellicorn beetles wliich live in decaying 
vegetable matter, is the presence of abundant 
fine brown hair on the legs and lower suilace of 
the body. 

The larva' of insects of this family are found 
in decaying wood in forests and are large fleshy 
insects, similar in form to other Scaraba'id 
larva', with the first ])air of legs reduced in size 
and functioning as stridulating organs. Tha anal opening is transverse, 
the upi)er lip indented longitudinally. The imago lives also in decay- 
ing wood, under tlie bark of trees and among decaying vegetation. 
They are most abundant in forests and not found in the cultivated 
plains. A caustic fluid is secreted by some species, serving probably 
as a protection. They are almost wholly forest species and may l)e 
met with rarely in moister cultivated areas of East and South India, 
not in the dry plains. 



Fir. 1:K— Bamlianus 
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Stoliczka remarks that Passalidcp are mt'i with only in parts of 
India with a Malayan fauna ; lie lists 23 Indian sj)ecie8, from South India, 
Eastern Bengal, Burmah, etc. BasihavKn is the commonest genus. (J. 
Asiat. Soc. Bengal, XXII, p. 149.) 


LiTCANTDi^fi.- Sta(j Beetles, 

The antemiw do not curlfihe club heimj indisthu't ; the ehftra cover 
the abdomen, the labrum is small and indistinct. 

Beetles of large size in which the simplest distinguishing character 
is the large mandibles of the males, which project foiward as two large 
and formidable jaws. These are, in the female, of moderate size and not 
conspicuous. None are small insects, the length varying from \\ inches 
to over four. The colouring is brown and black, as a lule, sombre and 
dull as in other beetles of similar habits. 


244 


COLKOPTKRA. 


These beetles are somewhat flattened, the head large, the antennae 
moderately long ; in the commonest species the eyes are divided by a 



Fiff, 139.- Litcanxts lunifrr, malk. (I, M. N.l 


projecting ridge, producing a small upper and a large lower eye. The 
prothorax is large and smooth, the elytra is smooth and shining. The 
legs are long, the tibiae broadened, the tarsi long and conspicuous. 

The beetles live in decaying trees and the males fly at night. The 
function of the very large mandibles is not always apparent and it is 
not clear that they use them ; there is great variation in the degree of 
their development and intermediates from those resembling females to 
those with fully developed mandibles are found. (See page 189.) 
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The female lays her eggs in a decaying tree, the larva* living upon de- 
caying vegetable matter. The larva is a large fleshy insect, distinct 

from Passalid larva* by the 
equal development of three 
pairs of legs and the long- 
itudinal anal slit, closed by 
two lateral lips. 

Lucanidw are widely 
spread and find their greatest 
development in the Eastern 
Himalayas and Assam, 
where a great number of 
species, often of large size, 
occur. They do not occur in 
the plains and no sp(»cies re- 

Fiff uo.—LiK ANCh LUNiFEK, FEMALE. (mirc mcntion. We figure iw- 

[hM.'S.] ^ 7 -i u xn 

canus lamjer, Ho., one of the 

commonest in the Himalayas. Westwood figures a number of the Indian 

forms (Cab. Or. Entom , 1847). No species are of economic importance. 

Thomson (Ann. Soc. Ent. France, 1802, p. m) lists :U) Indian spe- 
cies which are only a propoition of tlie known species. The principal 
genera are LucanvH^ Hexarihmis, Cladognathus and Dorcus. Parry 
catalogues the family in Transactions of the Entomological Society, 
London, I8()4, p]). 1 -J K3, listing 70 Indian species. Felsche published a 
later catalogue in J8U8 on which Boileau s remarks should be also seen 
(Ann. Soc. Ent. France, 1808, p. 401), and since then Albers listed the 
Kurseong species (Ann. Soc. Ent. Belgium, 100.k p. 60). Altogether 
about KK) species are recorded ; some of these may prove* to be forms 
of the same species, the great sexual differences having led to the mul- 
tiplication of species founded on an insufficient number of specimens. 

ScARAB^iDi®. — Dung-Rollers, 

Antennw with a knoh of chsehj foUed leaflets. EIgtrn not covering 
the pggidium. Spiracles in one line, on the connecting 
membranes and all cA)vered bg the elytra. 

A large grou]) of small to large beetles, usually of sombre colours, 
some few metallic blue or green. The body is round, thickset, the head 
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fFljr. 141 — HELIOrOPltlS HIU KlMIALl S, 
MALK. [F. M. H.l 


projecting forward as a flat plate, beneath which are the mouth-parts. 
The prothorax often has projections and the head a process or spine, or a 
number of teeth on the anterior 
edge. The hard rough elytia 
cover the abdomen completely, 
with the exception of the 
pygidium. The legs are laig(‘ 
and powerful, the tibia* broad- 
ened and spined at the apical 
half, the tarsi slender. In tlie 
larger species the fore tarsi are 
commonly absent. The robust 
spheiical body, the large broad- 
ened legs, the platelike head, 
the spines or projections on 
head and prothorax are extremely characteristic, and the bodily 
structuie is specially modifled in connection with the peculiar habits. 

Throughout this large sub-family the habits are, so far as known, 
fairly uniform. Tlie beetles collect in dung, feeding upon it and making 
it into balls which they loll ovei the surface of the ground and take into 
the soil, where they either feed upon it or use it as food for their young, 
dividing it into portion, in each of whuh an egg is laid, and which the 
larva inhabits and gradually eats. The flat head is used as a shovel in 
these operations, digging out the food, shaping it and consolidating it ; 
the long legs assist the beetles in rolling these jicllets over the ground and 
the digging forelegs aid in excavating or enlarging holes in the ground. 
In the dry hot weather, dung of cattle attracts great numbers of these 
beetles and the s]>ot becomes lively almost at once with these active and 
energetic insects. It is a common sight to see beetles rolling these pel- 
lets, usually largei than themselves, rapidly along the soil and tlieii 
antics are usually very grotesque. All do not roll dung, some (the small- 
er species) making a tunnel below the mass of dung and carrying dowji 
what they require. The end of the tunnel is filled with dung fairly 
closely packed ; the beetles either feed upon it, remaining over it and 
devouring it while a long mass of excrement is deposited, or they lay an 
egg in it, the white footless grub feeding in the mass. April to June 
seems to be the period of greatest activity of the beetles, but the details 
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of the life-history of few Indian species have been observed, and niajiy 
forms fly in the rains. Elsewhere careful observations have been made 
and the extremely interesting accounts of M. Fabre should be read by 
every student. (There is an English translation of M. Fal)i(‘;s first 
volume entitled ^‘Insect Life the original volumes are in French, und(‘r 
the title ‘^Souvenirs Entomologiques ”). Major Popham Young sent 
a large ball found eight feet below the surface of the soil in Patiala when 
ex(;avations were being made for a house, which was evidently the ball 
containing the larva of a large CV)pride. Sykes gives an account of the 
finding of the immense balls made by Heliocopris midas in Poona in tlie 
soil. One ball remained thirteen months before the imago emerged, 
another sixteen months. During this time the insect was in the larval 
and pupal stage, and the life-history would occupy probably two years. 
(Trans. Bnt. Soc., London, Vol. I, p. 1835.) A hyf (Onthoplmjus) attack 
decaying animal matter and these are the little beetles which so promf)t- 
ly remove the larger dead insects ; the disapj)earance of dead locusts is 
marvellously quick, and the powers of smell of these beetles must bt* 
very acute to bring them so quickly to the scene. A few are found in de- 
cayed trees. The larvsp are never seen and live below gjound. 

The members of this family exercise a very important functioji in 
the economy of nature ; not only do they cleanse the surface of the earth 
of the excrementitious matter deposited on it, but they carry into the 
soil (quantities of this valuable manure that would otherwise become des- 
sicatedon the surface and with the first heavy fall of rain, would be wash- 
ed away and carried down in the streams and rivers to the sea. A very 
great (quantity of manorial matter is probably rendered available in the 
soil by the activities of these insects, and though it is not possible to 
definitely estimate the effect of their work, it is certainly a very consid- 
erable one. Species have been imported to the Hawaiian islands in 
the hope that, by destroying the droppings of cattle quickly, they may 
reduce the numbers of the Horn fly (Hcernatobia serrata) which breeds 
there. 

Sound is produced in a variety of ways, by friction of two parts of 
the body. In Bolboceras, the male has a corrugated expansion of the 
lower surface of the head, and by moving his head up and down, he 
rubs it against the edge of the pronotum. producing a squeaking noise 
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In Trox the abdomen rubs against a raised vein in the elytra. In Helio- 
copfis bucephaltis, sound is produced by a rotation of the hind coxa, the 
posterior and internal edge rubbing against the sharp edge of the socket 
and producing a curious ‘ ‘ wheezing ’ ’ noise. 

This large family may be divided into seven sub-families as 
follows : — 


I. Antennae 9 or 10 joints : — 

A. Posterior legs with one spur. I . 

a. Posterior legs dilated gradually. 


h. Posterior legs dilated suddenly, 
li. Posterior legs with two spurs. 

a. Metathoracic parapleurae simple. 

Antennae 9 joints. 2. 

Antennae 10 joints. 3. 

b. Metathoracic parapleuiu» appendicu- 

late. 4. 

11. Anteima* 11 jointed, 5. 

III. Abdomen with five ventral segments. 0. 

IV. Tarsi very long. 7. 


Scarahaeince 
{Coprinw,) 
Scarahaeini 
(Atencfnni,) 
Co print. 


A phodiince. 
Orphnince. 

Hj/bosorinco. 

Geotrupinw. 

Troginw. 

Glaphyrince. 


ScardbaeincB. — Four large genera are included in the Scarahaeini 
( Ateuchinae) with over 30 Indian species. Scarabaeus ( Ateuchus) includes 
some of the larger European forms, and but few Indian. S. gangeticus 
Redt. is the common plains species. Sisyphus and Gymnopleurus include 
the common small beetles with long legs found at dung in the plains. 
S. longipesy Oliv., is one of the more abundant species, a small black in- 
sect common on roads in April ; it makes balls of dung about twice its 
own size ; usually two are found at one ball, rolling it along the soil, and 
they have been seen to take a ball over a hundred yards. Gymnopleurus 
miliariSf Fabr., is also common ; it is dull black with shiny black spots 
on the elytra and thorax. Gymnopleurus cyaneus, Fabr., is the metallic 
blue species that may constantly be observed rolling dung balls. When 
a ball is made several assist in rolling it, apparently in the hope of se- 
curing it ; the stronger individual appears to be successful in the end, 
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rolling the ball to a spot where the soil is loose and then, by digging the 
earth away below it, bur 5 dng it to a considerable depth. Caccobius in- 
cludes five species, one occurring in the plains and of which nothing is 
known. Coptorhina and Cocvophihia occur in tlie lulls. 

CoprinL — The majority of Indian species are included in this divi- 
sion, over 100 species occurring in India proper. Catharsnis mohmun 
Linn., (7. saijax, Quens., and C, nahaeus^ Fabr., ai*e common, moderately 
large black insects that fly at night and come freely to lights in the lains. 
Copris is represented by (\ reperfusy Wlk., which flies in the hot weather 
and at the first rain. Ilelioropris hucephaluHy Fabr., and H. L. 

(midas F.) are the giants of the family, large thickset beetles with very 
powei'ful legs and greatly chitinised prothorax. Onitis is well I'epresent- 
ed, moderate- sized beetles, of an olivaceous brown tint, without the exu- 
berance of horns and tubercles of the previous geneia. Onihophaijm 
comprises a very large number of usually small forms with very varied 
developments of horns and tubercles in tht‘ males. They are common 
in the dry hot weathei* and while some come to dung, otliers feed on dead 
insects; the abundant locusts that died after egg-laying at Igatpuri in June 
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1004, were fed on by OM^/io;)Ao7#/.s (/m/y/s, WIk., and thebodies very quick- 
ly destroyed Ovitho'phaqm longicornis, Deyr., has been reared from larva* 
found in balls buried to a depth of three to five inches below the surface 
immediately under cowdung. Each ball is oval, the long axis about twice 
the short, about | inch long. This ball is hollow, and the single white 
egg is fixed inside. The larva feeds on the ball, leaving the coarser outer 
shell and then pupates within. The larval life lasts for 21 days and the 
total life from egg to imago is, in May and June, about 5 weeks. At 
other seasons these beetles are found in the soil. Many of our commonest 
plains species are undescribed and no observations appear to have been 
made on their habits. Over GO species are recorded and many remain 
to be described. Oniticellus cinctus, Fabr.,a black species with yellow 
fascias and 0. pallipesy F., a dull brown species, are abundant in tlu* 
plains ; the latter has been reared from eggs found in dung-balls buried 
three inches underground. The eggs are attached each to one end of the 
cavity in an oval ball ; the laiva has the first few segments of the abdo- 
men much drawn out and enlarged, apparently for the reception of the 
alimentary canal which is more than double the length of the body and 
bent back upon itself more than once, being also very capacious and 
filled with food. In habits and appearance it differs little from that of 
Onthophaifus lomficornis described above. The larval and pupal life 
together occupy about 19 days. 

Drepanocerus is represented by the tiny 1). Wied., common 

in cowdung. 

Aphodiince . — These beetles feed in dung, the larvae being found in 
the dung-mass. They are small, brown or black species, cylindrical in 
form and readily confused with the Carabids of the Scaritine division. 
Aphodius is the principal genus, with over twenty Indian species record- 
ed ; they are extremely abundant in the rains coming to light in great 
numbers. Aphodius has been reared from larvae found in a dung ball 
below ground. Three larvae inhabit one mass, the eggs they hatch from 
being laid in different parts of the ball. The larvae are of the typical 
form, white, wrinkled and bent, with well developed legs. They pupate in 
round black cocoons, apparently made of excrement, emergence taking 
place partly by biting through the cocoon, partly by bursting it. Larval 
and pupal life together occupy about sixteen days in July- August. 
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Rhyssemus includes very small species, resembling Scol}rtids ; 
Rhyssemus yerrmnua^ Linn., is the common species in Bengal and Behar, 
and has been seen flying in very great numbers in warm still evenings in 
March. Chwtopisfhes is recorded by Wassmann from nests of Tvrmea 
obesus in India and may be obtained by digging into the large c(uit]al 
nests and fungus chambers. 

Orphnincr—Orphnua and Ochodaeius are Indian, with several 
species. Orphnm picinus, Westd., is common in the Himalayas, where it 
makes tunnels in the soil below masses of cowdung, carrying the dung 
down to fill the ends of the tunnels, its larva* being found in thti dung- 
mass. 

Hybosorince. Represented by Hyhosorus orientaHs, Westd., and 
Phcpochrous indicus^ Westw., the latter not uncommon in the plains. It 
is a flatter insect, with the appearance almost of a Tenebrionid. 


(feotrupincp , — These are nocturnal insects, found abundantly in the 
rains and (joming freely to light. Their habits appear to be practically 
unknown in India ; Boucomont says of the group in general that they dig 
long vertical tunnels in the soil where they remain by day, and where 
their larva* live ; the beetles feed on dung and fly at night in search of it. 
Lcthrus and its allies are remarkable for living in couples in burrows and 
feeding on the shoots of plants, but none are recorded as Indian. 
Boucomont has listed the species (Gen. Ins. J1K)2), mentioning as Indian 

Geotrupes (9), Bolboceras (20), Athyreus 
(2), Ceratophyus (1). B. qimdridens, F., 
and B. subglohosus, Westw., are our com- 
mon forms. 


Troyinw . — Four species of Trox occur, 
(Harold Col. Hefte, IX, p. 1), the common 
plains forms being Trox indiem, Hbst., 
T, omacanthuSy Har., both quite common. 
They feed on hard dry excrement, which 
appears to be their normal food, with small 
carcases and dead insects. 
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AntenncB with a knob of closely folded leaflets. Elytra not coveriny 
the pygidiuw. One or three spiracles visible beyond the elytra. 

This very large family includes the familiar cockchafers, moderate- 
ly large thickset beetles, the head small, thei)iotliorax large and round- 
ed, the abdomen, with the elytra, hard, 
round and robust. The forelegs are com- . > 

monly broadened and fitted for digging 
in the soil. The posterior legs are strong, 
often well spined. Wings are present and 
the beetles fly well. The trachea* contain f 
dilations which are inflated before flight, I 

thus increasing the volume and reducing the ^ J 

specific gravity of the insect as a whole. 

^ 144.— Thau MASToi*(Ki)s 

Stridulation of one hard part of the body euLi.uH, x i. 

against another is frequent, a variety of 

sounds being produced. Sexual distinctions are well marked in some 
by prominent secondary characters. The larva* are fleshy soft grubs, 
the body wrinkled and curved in an arc ; the head is large, the apical 
abdominal segment very much developed. Legs are present but are 
little used. The four sub-families ai’e distinct; their characters are 
enumerated above (page 242). 


144. —Thau mastouckus 
rULLUH, X 1. 


Melot oNTHTNiE. — Cockchufcrs. Moderate-sized beetles, with robust 
bodies, the elytra covering all but one spiracle, the legs only slightly 
broadened and without horns or spines on head and prothorax. These 
are mostly dull-coloured insects, brown predominating in the coloura- 
tion, and they vary in length from a quarter of an inch upwards. The 
antennae are short, with the knob composed of one more joint in the 
male than in the female, the leaflets also longer in the males ; the 
prothorax is small, the elytra generally smooth and fitting tightly to 
the abdomen. The legs are moderately long, fitted for walking and to 
a less degree for digging. 

The life-history of no Indian species is recorded in any detail. Gene- 
rally speaking, the larva* live in the soil, feeding upon the roots of plants. 
They are fleshy dingy-white in colour, the head brown, the body curved 
in an arch and the apical segment large and smooth. There are many 
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folds in the skin and three pairs of short jointed legs. The month-parts 
are of the usual mandibulate type and the food is ])rincipally loots and 
underground plant tissues. The larva moves actively in soil, but is com* 
paratively helpless on the surface, the (jurved body interfering with loco- 
motion. When full-grown it makes a mud cell and transforms to a 
pupa in the soil. The length of the life-history is not known and may 
occupy one, two or three years as it does elsewhere though there is at 
present no reason to believe it occupies longer than one year. The imago 
flies by night and comes to light. The forewings are not moved in flight 
but are held rigidly and apparently serve for a parachute and as direct- 
ors of flight. The food consists of vegetable matter, leaves and flowei^s 
being eaten at night, the beetles hiding by day. Few are active by day 
but some may be found clinging motionless to grass stems. 

The destructive species are so on account either of the destruction 
to roots by the larva, or the destruction to leaves or floral organs by the 
imago. In Europe immense numbers of Melolontha imhjaris constitute 
a very formidable pest in both stages and immense multitudes of these 
insects occur. Nothing of this kind has yet been observed in India, and, 
though species are plentiful, the enormous multiplication of any one 
species does not seem to take place and the place of the Melolontha in 
Europe is here taken by the Rutelid Anomala. The grubs of Melolonth- 
idcB are the prey of ScoUidoB which seek them out and lay their eggs upon 
them, after they have been parasitised by stinging. 

The number of species is very large and no complete list of Indian 
species exists. A number were described and listed by Brenske m 
Indian Museum Notes. The classification of such large numbers of insects 
is a very difficult matter and the sub-family as a whole is not studied to 
the extent it deserves. The identification of Indian forms is possible 
only by systcmatists with large reference collections and libraries at hand 
and cannot be undertaken at present. 'ITie more common species of the 
plains are figured (I. M.N.) and we can only advise collectors to collect 
patiently, to sort out their specimens into species under numbers and 
hope to get them identified as occasion may offer. The species of the 
Indian Museum were listed by Barlow (Indian Mus. Notes, IV, p. 234). 
The Hoplini include only Hoplia and Ectinohoplia with less than twenty 
species mostly hill forms. The Serivini have been monographed by 
Brenske (Die Serica-Arten der Erde) with 103 Indian species. Serica 



254 


aOLBOPTKRA. 


hu/uhris, Brsk., is a moderate-sized black species found commonly at light 
in the plains. *S. wdica, Blanch, has been reared fiom larvje feeding on 
the loots of cane in Behai and is one of the most common species. 
Mavroda(iiln)i include one sjiecies, Dqeania alniosia, BI., a moderate-sized 
brown pubescent species wliich is found in the plains in June. The 
Melohmthini include ovei I (iO sjiecies, chief! v in tin* genera A poifonia, ScJn- 
zoHffcha, Lepidiota^ Holotricha (Ijaclinostema), Brant ina, Ilophsientnis 
and Melohntfha. They are the laigei cockchafers of the ])lains, most 
abundant in the moistei areas. A po(jonta cnrinaiay Brsk., is a shiny black 
species of moderate size which is found passing the winter under the bark 
of trees. A. proxmta^ Wat., is extremely like it and is found flying in 
June. A. umforntts, Bl., is also common, a smaller brown species which 
comes freely to light during the rains. Bchizontfclia xanthodera, Bl., is a 
laiger species, which flies during March and April. Lepidiota includes 
the very large species found in foiest localities as a rule , one species 
L rttqoH'ipemts, Bl., is found in the plains, thougli rarely. 

Rt4tel,7)a \ — Lamellicorn beetles, with three spiracles on the mem- 
brane between the dorsal and ventral plates, three on the ventral 
plates and visible, with the claws of the tarsi of unequal size. These 
are moderate-sized insects, in general form closely similar to the 
Melolonthids. Many aie brightly coloured, blues, greens and browns 
predominating, and many are sombre. 

TJie life-history of one species is known, this being the common 
cockchafer of the plains, Anomala varians, Oliv. The stages are fully 
illustrated in Plate XIV and the details of the life-hLstory are given in 
full elsewhere. (Mem. Agri. Dept. India, Vol. 1 1.) The life-history occu- 
pies one year ; eggs are laid in the soil in the early rains, which increase 
jii size and weight after laying. The larva lives in the soil eating the roots 
of rice, bajra and other ceieals. It rests in the soil from September, 
pupates in March, Apiil oi May, and the imago emerges, after about 
ten days. 

A large number of species occur in India, one subdivision, the Am- 
malides, being distributed thiough the tropics, another, the Adoretides, 
abundant in India and Africa alone. Athomala with over fifty species, 
Popilta with thirty and Mimela with twenty -seven are included in the 
first ; Adoretus with twenty-four species in the second. To a greater 




PLATE XIV.— Anomala Vabians. 
The Cockchafer. 

Fip;. 1. Egg when laid. 

„ 2. ,, just before hatching. 

,, 3.' Larva, dorsal view. 

„ 4. „ lateral „ 

n 5. Pupa, dorsal view, in the last larval exuvium. 
n n ventral view. 

M 7. lateral „ 

„ 8. Imago. 
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extent even than other groups, these are hill forest insects, very few 
occurring in the plains proper. Anomala pallida. F., and J. 

Oliv., are common in the plains, both brown species like cockchafers. 
.Jno/wai!avmrf?5,F., is the common green found outside the hills 
the remainder being mainly hill and forest species. Anomala dormhs 
Fabr., was reported from the Victoria Gaiden, Bombay, as destructive 
XoCrinmn latifolmm (Indian Mus. Notes, Vol. V, p. jriO). Pseudo- 
sinqhala transversa. Burm., is the small black species which comes up 
from the soil in myriads in May in the Kliasi Hills and destroys fioweis. 
Adoreta cardoni. Br., is lecorded as destructive to rose bushes and 
cultivated plants in Calcutta (Indian Mus. Notes. Vol. IV, p 136). 

Dynastin.15. 

These insects have the characters of the Rufehm. but are distinct in 
the labrum, which is not visible from above in this sub-division, and in 

the equal tarsal claws. They 
are usually large insects, the 
males with a horn on the head, 
and a tubercle or jirojection of 
some nature on the pro thorax. 
The colours are usually dull, 
black and brown predominat- 
ing ; the body is usually mas- 
sive and thick, and the giants 
of the insect world are here in- 
cluded. The males stridulate 
by moving the end of the ab- 
domen in and out, by which 
the apical edge of the elytra 
rubs against a file on the uj)- 
pei surface of the abdomen. 

Ki^r. 145.— okyctes rhinoceros male. The larva* are found in old 

trees, in decomposing vege- 
table matter and in soil rich in humus among plant roots. The pujia 
is enclosed in a hard case and the metamorphosis is believed to be 
long. 
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India, Ameiica and Africa contain the majority of species, the num- 
I)ei of Indian speciesnot being large, probably less than 60 in all. Oryctes 
//(imoccm-, Linn., is one plains species, found throughout the cultivated 
plains where toddy, cocoanut or other palms are grown. The beetle 
flies by night and eats into the soft tissues of the apex of the growing 
palm; in eating through the folded developing h aves it makes tunnels 
which are shown by ragged holes in the leaves when they open. Fre- 
(luently the gr owing bud of the palm dies, growth is stopped and the whole 
palm withers. The insect is known by a variety of names in most parts 
of India where its ravages are known ; the toddy-drawers know it and 
often know that its grub can be found in a heap of decaying vegetation or 
in a decaying tree. These larvae are fat soft grubs, witlr a much wrin- 
kled body, and as the tissues inside move, the whole suggests a well stuffed 
soft pillow in which is a small struggling animal. Phyllognathus dyonmus, 
F.,is the only other common Dgnasttd. The life-history of this has been 
worked out from specimens sent 
in by A. M.T. Jackson, Esquire, 
ir.s., as destroying rice in Bel- 
gaum. It is fully illustrated in 
IMa^e XV and has been fully 
described elsewhere (Mem. Agric. 

Dept., India, Entom., Vol. II). 

Shortly, the eggs are laid in 
soil in the commencement of the 
rains (June-July), the larvae are 
matur e by September and pupate, the imago emerges in October and 
remains in the soil until May, when it comes out. The larvae behave 
like typical cockchafer grubs, feeding on the roots of plants. 

' CETONIINi^C. 

' Moderate-sized insects, often of brilliant metallic colouring; the 
form of the body is slightly flattei than in the Melolonthidcp and the scu- 
tellum is often large. The males are rarely distinguished by prominent 
characters, such as horns, and the two sexes are closely similar in the 
common species. The colouring is very striking, metallic green in some, 
brown with varied yellow rriarkings in others ; and in conformity with 
this, many are diurnal species which are seen on flowers. The life-history 



Fijf. 140— ()RY(’TKS RHINOUKUOK, LARVA 




PLATE XV. — Phyllognathus Dionysius. 
The Rice Cockchafer. 

Fig, 1. Egg, when laid and just before hatching 
„ 2. Young larva, dorsal aspect. » 

„ 3, „ „ lateral „ 

„ 4. Adult „ dorsal ,, 

„ 5. „ „ lateral „ 

,, 6. Pupa, Aentral aspect. 

,, 7 ,, dorsal „ 

,, ,, lateral ,, 

„ Imago, female, dorsal aspect 

M 10. ,, male, lateral „ 
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is practically unkiiowii in India ; the larva» are in general similai to those 
of other MeloJonthid beetles, and live upon decaying vegetable mattei 

or roots, or in ants’ nests. The 
beetles are commonly diurnal, flying 
actively close to the soil under the 
trees of forests. They are often to 
be seen in abundance on a fine day 
in the rains in suitable localities. 

There are a large numbei of spe- 
cies in India and throughout the tro- 
pics. They are distributed chiefly 
in forest areas but extend into the 
plains and form pait of the general 
plains fauna. Janson (Tr. Ent. 
Soc., London, 1901, p. 179), lists the 
Cetomids collected by Andiewes and 

Fib. U7.-THAUMAhi'0Hu-us Kell in the Bombay Presidency; 

vvhLvs, X 2. twenty-seven species are enumera- 

ted, of which twenty aie confined 
to South India, four are found also in North India, and three widely 
spread outside India. The volume in the Fauna of India (now in the 
press) may be consulted. Nearly 200 species are described liom India, 
exclusive of Ceylon Four sub-families ai e I’ecognised * — The Kuclnrirn 
with Euchirus, an anomalous insect confined to the Himalayas; the 
Cetoniini, including the majority of the species, the Valgini with less 
than ten species and the Trichnm\ with a small numbei of species 
of Trichius. Both sexes of EucJietrus tnacleaf/i, Ho., are figured by 
Westwood (Cabinet of Oriental Entomology). The enormously long 
curved forelegs of the male are the most striking feature of this insect, 
which IS found in Assam and the Eastern Himalayas only. 

Naricius opalus, Dup, is a metallic green species in which the head 
is produced into two porrect hom-like processes. In the brown Ihvrn- 
noce'phalus walUchit, Ho., this process is branched, curved and like a 
stag’s antlers. Rhomborrhina includes the large metallic species com- 
mon in and near forests. R. (Torynorrhina) opahna, Ho., has the head 
produced in a flat plate. Heterorrhma amcpnOy Ho., is a delicate yellow- 
green insect with lines of black punctures on the el^ra, found rarely in 
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grass in the plains. Clinteria includes several green, brown or black 
species marked vividly in white or orange spots. C. spilota^ Ho., is the 
variable species so abundant on grass in the hills. Thauwastopceus 
pullus^ Billt., is a large shiny black insect found in Behai. In this spe- 
cies the prominent mesosternal process which projects forward between 
the fore coxee towards the mouth is conspicuously shown. Ma^cronota 
is well presented in South India by species with vivid yellow lines 
on the pronotum, elytra and abdomen ; the elytra taper a little and the 
abdomen projects conspicuously at the sides. Glycypham albopunctata. 
F., and 0 , versicolor ,¥., are found in the plains, abundantly near forests. 
Oxycetoma albopunctatay F., is the brown species found sometimes in 
abundance at the flowers of cereals, with the green Chiloloha acutawied 
In the Central Provinces both these species have been destructive, feed- 
ing on the anthers and stigma of juai, rice and millets. The latter is a 
beautiful pure green insect, with very marked golden pubescence. Pro- 
tcBtia albogutta^ Vig., is a ronspicuous deep blue insect with vivid white 
spots, found throughout India. The pupae have been found at the roots 
of trees, in cases composed of pellets of mud or excrement outside, 
smoothed mud oi excrement within. Anthracophora atromaculata, 
F., is the large dingy black and white species found widespread 
over India. 

Collecting,— Evevj possible member of these important families 
should be collected ; it is unnecessary to pin at once, ns beetles keep 
well in clean sawdust, free of dust, with enough naphthaline to prevent 
mould For collecting there are two methods, the net or fingers by 
day, the lamp trap by night It cannot be too strongly msisted 
that since these insects emerge often only once a year, dates of capture 
are ol extreme importance. Beetles are pinned through the right wing 
case ; I have not found it necessary to remove the soft parts, but it is 
advisable to soak the dried insects in benzene to remove grease. Larger 
ones must be very carefully dried. Scarab i ids are best got in the hot 
weather at their food and in this group careful observation and study 
of habits is required. Rearing is possible if the dung balls are 
obtainable. Melolonthids can be reared in earth if given roots enough 
and carefully tended. They thrive in soil in which plants are grown, 
e.j., rice and can then live and feed under normal conditions. 
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ADEPHAQA. 

This series is by Ganglbauer and others separated from all other 
Coleoptera on account of the wing-venation, the details of the internal 
anatomy, and the fact that the larva has two-jointed tarsi. It includes 
ten families, of which six are commonly found and should be familiar. 

CiciNDELiDiE. — Tiger Beetles, 

The clypeus extends hterally in front of the insertion of the antennce. 

The maxillcB terminate in an articulated hooh. 

With few exceptions, these beetles are generally recognizable in 
the field from their general form, which is distinct from that of their 

allies, the Carahidcv. They are often 
brightly coloured, green, brown or 

black with spots or bands of white 
being most common. The majority 
are from one-half to an inch long, few 
under or ovei* these limits. The 
head is short and thickset, in Collyris 
(Plate XVI, Fig 11), constricted be- 
hind the eye into a neck ; the eyes 
are prominent, the antennee moder- 
ately long. Long curved mandibles 

project in front of the head, the 

maxilk' and labium being conspicu- 
ous, the whole mouth-parts evidently 
Fiff. 148.-Ci(iNi)ELA sKxpuNi^TATA. of the predaceous type, formed for 

rapidly seizing and firmly clasping 
the insects they feed upon. The prothorax is large and cylindrical, 

the el 3 rtra usually smooth or only finely pitted. There are many 

wingless species, and some are very distinctly pubescent. The legs are 
long, slender, finely spined and formed for rapid running. The sexes 
are alike, the three basal segments of the male tarsi often elongated, 
while the males show six, the female seven visible ventral segments. 

The life-history is believed to be uniform hroughout the group, and 
larvfp that can be referred with certainty to this family have been found 
in India ; these larvae are found in vertical burrow^ in the wet sand or 
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mud near rivers ; apparently they require wet material which admits of 
the formation of a burrow, but their choice of locality may be determined 
by their prey ; the burrow extends 
vertically from the surface and the 
larva ^can move up and down by 
means of the legs and a dorsal hump 
or projection ; the head is flat, used 
to carry up the soil when excavating, 
and the very long jaws are turned 
backwards and upwards, so that 
when the flat head is blocking the 
upper end of the tunnel, the jaws 
have free play above and are in a 
position to seize any unwary insect 
that alights or walks within reach. The length of the life-history has 
not been ascertained, but as each species appears to emerge in the imago 
form for a definite period in the year, it is probable that the life-history 
occupies one year or multiples of one year ; the imago lives for several 
weeks. The student should read the life- history of Cicindela camfestris, 
an English insect, which occupies three years (Proc. Ent. Soc., London, 
1903, p. XV). R. Shelf ord figures the curious larva of Collyris emarqi- 
natus. Deg. from Java, which lives in burrows in coffee stems, feeding on 
the insects that go past. The larva has on the fifth abdominal segment 
six hooks, curved forwards, on a protuberance. A similar larva was 
found in China (Trans. Ent. Soc., London, 1907, p. 83). 

The majority of these beetles appear in the rainy months, some 
at the beginning, some later. Our common species are diurnal in habit, 
though gome are known to be nocturnal. They are among the most 
active of insects, flying for short distances with great rapidity and also 
running quickly. So far as known all are predaceous on other insects, 
though their exact economic value is difficult to ascertain. Maindron 
records that Derocrania hngemlcata, Mon., feeds on Silis (Drilinse), 
and such records of food are noticeable for their rarity. The majority 
are found in damp places, in rice fields or thick vegetation, on river 
banks, on the seashore ; some are found only on trees in forest localities. 
Some are known to emit scents, not of an unpleasant character, but 



Fig. 149.— Cicindela larva, x 2 
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which probably serve a defensive purpose in association with the warn- 
ing colouration. 

The family is not a large one and the majority of the species are 
referred to the genus Cicindela. Atkinson’s (catalogue (Asiat. Soc., 
Bengal, LTX, 1890), lists il9 Indian species, Cicindeia (74), Pronyssa 
, Meqalomma (2), Dromicidia (1), Jansenia Therates (1), Tricon- 
dyla (5), Collyris (32), Tetracha (1). Maindron has added others (Ann. 
Soc. Ent., Prance, 1899, p. 379) ; Bates described Lewis’ Ceylon forms 
(Ann. Nat. Hist., VI, 16, pp. 68, 143, 199). A revision of Collyris 
will be found in Ann. Soc. Ent., France, 1864, page 483. 

Horn has described others (De. Ent. Zeitschr.), Cicindela (17), 
CoUyris {[0), Tricondyla (i)^ Therates (3), Heptodonta (2), Neocolly ris (4), 
Cahehroa (4), Euryoda (1), Derocania (1), Frothy sa (1), are included in 
these later papers. Horn is now monographing the family in (lenera 
Insectorum. Of these less than 20 Cicindela and one Collyris 
(C, distincta Clid.), occur in tropical India generally. Cicindeki sex- 
punctata^ Linn., is a striking species, found in the rice fields where it 
preys on the rice bug, Leptocorisa varicornis. It appears in August and 
September. C, yrammophora, Chd. (Plate XVI, Fig. 12), is abundant 
in the rains in Behar, the commonest of the small species and very active 
on wet ground. C. i-lineata^ F., is a conspicuous msect with four stripes 
of yellow on the elytra, found abundantly on the seashore of Western 
India ; in May, it feeds on the Hahbates yermanusso abundantly thi’own 
up on the beach in the strong South-West wind and is a very conspi- 
cuous insect. Cicindela H^notata, Wied., is common on the banks of 
rivers in the plains, a very gaudily coloured and noticeable species. 
C. 20-guttata, Hbst., with ten yellow spots on each elytron is abundant 
in rice fields with C. sexpunctata, Linn. 

Collyris includes mainly metallic blue tree-haunting species which 
are difficult to distinguish ; nearly all are forest species, some living on 
trees and bushes in the plains. Therales^ like Collyris, has a long neck 
but is apterous, and includes robuster brown insects, found also in 
forests. The Cicindelidce are often of curiously limited distribution 
with regard to individual species ; the common forms of one part of 
India are limited to distinct areas and there appear to be few species 
really widely spread even over the plains. A nun^er of our subtropical 
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species are widespread outside India, and of the species recorded from 
Sind, many are probably not Indian at all. 

Collevtmj. — These beetles cannot be caught without a good net 
and should always be killed at once or kept apart till they can be killed. 
Their larvae can be found if looked for, but we have not heard of any 
being reared in confinement. The greatest desideratum is close obser- 
vation of the food of both larva* and adults as the actual species they 
prey on is known in very few instances and until this is known their eco- 
nomic value must be doubtful. They will be found only in moist soil, 
and are abundant in lands where silt is deposited after flood. 

Carabid.®. — PredcKcous Ground Beetles. 

Antcnncd fiUfonn ; the tarsi all five-jointed^ (dypeus not extending 
laterally in front of base of antennce^ rnaxillce not hooked. 

These beetles are widely distinguished from all others ; the only 
family with which they are likely to be confused being the Cicindelidw 
which have the lateral extension of the dypeus in front of the antenna*. 
The two families are very closely connected and authorities are not un- 
animous as to their separation. The beetles vary in size from small to 
moderately large, the smallest one-quarter of an inch long, the largest 
nearly one inch. The colouring is varied, often black or brown, some- 
times with bright patches of yellow, and it is often strikingly warning. 
(Anihia sexguttata). As a whole it is the characteristic sombre dark 
colouring of ground insects, similar to that of Tenebrionidce, Blattidce^ 
Forficuhdce, etc. The body is usually oval, broader than in Cieindelidw 
and more flattened. The antenna* are filiform, rarely moniliform, not 
elbowed and projecting conspicuously in front of the head. The com- 
pound eyes are large, the mouth-parts conspicuous and long, the biting 
predaceous type with long curved mandibles. The prothorax is large, 
the elytra fitting tightly to the body, often with rows of pits or with 
lines. The body is, as in nearly all ColeopterUy enclosed in hard well- 
fitting chitinous plates, whose morphology is the basis of the classifica- 
tion of this large family. The legs are moderately long, fitted for 
rapid running or short and thickened, fitted for burrowing, the tarsal 
joints distinct, the claws well formed. In the males the basal tarsal 
joint of the fore leg is expanded. The el3rtra are in some species 
soldered together and do not open, there being no wings below and flight 
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not being possible. (Anthia, Carabus). On the ventral abdominal seg- 
ments are specialised set e used in rapid locomotion along the ground. 

The life-history is almost unknown in detail, but so far as is known 
elsewhere it is uniform throughout the group and the little known of the 

Indian species agrees generally. The larva^ 
are slender active insects, the head large 
with long mandibles and six ocelli, the 
thorax and abdomen smooth and tapeiing, 
with a terminal paij* of dorsal cerci, an 
anal tube and three pairs of thoracic legs. 
The terminal processes are fairly cha- 
racteristic ; the colours are black oi* dull 
and the carabid larva is an insect that can 
usually be readily recognised. They are 
in the main predaceous and constitute part 
of the surface fauna and are best found 
when cateri)illar8 arc* abundant on a crop, when they gather there to 
feed. Elsewhere some are known to feed in the roots of the crops, and 
one is a pest, but no reeoid of such vegetarian larva* exists for the Indian 
species, which are commonly predaceous. They suck out the juice of 
caterpillars and other insects, and though they must be extremely abun- 
dant, are very rarely found, except under these exceptional conditions. 
No details are available as to the length of the life-liistory. Pupation 
takes place in the soil. The eggs of one species (Antkia sexguttata) arc 
large oval bodies, white and soft, measuring nearly one-quarter of 
an inch in length. One is laid at a time and dissection shows that 
they develop successively and are produced singly ; apparently egg- 
lajring is extended over a long period and the active imaginal life is 
probably long. The total number of eggs produced is probably 
small. Hibeination, so far as observed, takes place in the imago 
stage, the beetles burying themselves in the soil or otherwise taking 
shelter. Possibly it takes place in the other stages also 

CarabidcB are part^ly diurnal, partly nocturnal, the latter species 
sometimes coming to light. Most can produce a caustic mal-odorous 
liquid from glands opening above the anus ; in a few this liquid is vola- 
tile, and on being set free goes off with a little report ; the enemy being 
overcome by the odour and detonation, the beetle escapes rapidly. No 



Fig. 150.~Haki*alcs lauva. 
(After PavkanL) 
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species is in India known to be destructive, and but very few are possible 
pests elsewhere, the carnivorous habits of the family apparently giving 
place to herbivorous habits in a very few species. The family can be 
classed among the great number of miscellaneous predators which check 
the general increase of other insects. They are protected by their fero- 
cious habits, their hardness and by a volatile and offensive fluid 
(Pheropsophus). Their habitat includes every part of the earth’s 
surface, and they are among the most universal of insects. Many thrive 
in the plains, some in the hills. Cultivated areas harbour many, as 
do the wastelands and jungles. 

The number of species in India is a large one, and the family is one 
of the most rich in species. A list of the catalogued species of the region 
may be found in the Journal of the Asiatic Society of Bengal, Vol. 
LIX (1890), Appendix C. By no means all the species are described 
and there are large numbers to be added to this list. A total of fifty 
has been described since Atkinson’s catalogue, showing how little atten- 
tion has been paid to the group during the last two decades. The 
student may consult Bates’ paper on the Ceylon species, collected in 
five months by Lewis, to realise the magnitude of the group (Ann. 
Nat. Hist., VI, Vol. 16, pp. 68, 43, 199). It is a noteworthy fact that 
this family are far more abundant in tropical than in sub-tropical or 
temperate India, and their place in the plains is to some extent taken 
in the hills by spiders so far as their predaceous function is concerned. 
Over (KX) Indian species are enumerated by Atkinson. The groups 
are divided as follows : — 


Oarabin^!^:. 


HARPALINiE I. 


'Omophronini 4. 
Carabini 14. 

- Ndyriini 3. 
Enceladini 1. 
Scaritini 76. 

'PanagcBini 16. 
Siagonini 13. 
Ozeenini 2. 
Nomiini 2. 

‘ Bembidtim 19. 
Pogonini 2. 
Pteroatichini 65. i 
Licinini 6. 
Platynini 45. 


Harp ALIN.® 1. 


Hahpalin® II. 


Anclionoderini 2, 
Ctenodaciylini 5. 
OdcKarUhini 11. 
Dryptini 27. 
Lebiini 87. 
Helluonini 12. 
Anthiini 4. 
Ceratocerini 15. 

Brachynini 41. 
Apotomini 2. 

' Broscini 4. 
ChlcBuini 90. 
HarpaUni 38. 

9. 


jPSBlTDOMORrHlN^. 




PLATE XVI.— Adephaga. 


Fig. 1. Pronyssti nodicolliK. (Cicindelidse). 

,, 2. Cicindela withilli. ,» 

,, 3. Calosoraa indica. (Carabidpe). 

4. Scarites nanus. 

„ o Dicranoncus ainabilis. ,, 

,, 6. Cicindela imperfecta. (Cicindelidee). 

,, 7. „ aurofasciata. „ 

„ 8. Ohlornfas circumdatus. (CarabidsD). 

,, 9. Tricbisia morio. (Carabidse). 

„ 10. Haliplus angustifrons. (Haliplidrc). 

„ ]]. CoDyris distinota. (Cicindelidfc). 

„ 1 2. Cicindela grammophora. ,, 

,, 13. Tetragonoderus sp (Oarabidse). 

., 14. Eudema angulatum. „ 

,, 15. Flatyrhopalus denticornis. (Pauasidie). 







('AHABIDiV.. 


265 


It is impossible to attempt to discuss the classification and discri- 
mination of our abundant Indian forms, which form one of the largest 
families. It may be hoped that these insects will soon be dealt with in 
the Fauna of India. ' 

Carahus includes only a few Indian species and Ls more abundant 
in the pala?arctic region. Cahsonta (Plate XVI, Fig. :i), includes the 
species Orientale, Ho., found in Peshawar to be predaceous on young 
locusts {Schistocerra peregrma). Ophionea is a pretty little insect, com- 
mon in the plains, and with several Indian species. The colouring and 
facies are distinctive, slender flattened insects marked in brown and 
red. Dendrocellus is another Indian genus extending also to West 
Africa. Bmchinus is a widespread genus, usually black, with ferrugi- 
nous head and prothorax, and greenish elytra. Lehia is anothei* large 
genus, well represented in India ; the beetles live chiefly on bark and 
plants, and are brightly coloured. The genus Anthia has a single 
Indian representative, the large J. (Pachymorpha) sexgutiata, Ho. 



Fig:. Anthia SKXdUTTATA, K ij. (F. M H.) 


This insect is one of the most striking beetles of the plains, black, with 
six large white spots. It is wingless and found wholly on the soil, 
spending the winter in holes. A few kept in captivity lived for some 
months, fed daily with from one to two hundred grasshoppers. Eggs 
were laid but failed to hatch. This is one of the few Carabids easily 


260 


OOLEorTEEA. 


identifiable, and 1 have been told that it figures among the folktales of 
natives of some parts of India. The ScaritincB have a distinct facies 
(Plate XVI, Fig. 4), and are further marked by their pedunculate pro- 
thorax and enlarged digging legs, similar to those of the Copridea. 
They are black insects, some quite small, others of moderate size, and 
are, so far as is known, wholly digging insects. Some are diurnal, some 
nocturnal, and while most are predaceous, some appears to feed on 
decaying animal matter. Clivina is one of the larger Indian genera, 
with many Indian species. 

Collecting.— Carabids are sufficiently abundant to be readily foimd and 
collected. They must never be put living with other insects but kept 
apart or killed at once with benzene. In this group, details of the food of 
the beetles is much wanted ; every larva found should be reared, feeding 
it on living insects ; though the beetles are extremely numerous, few larvee 
are known and fewer still have been reared. Attempts to rear Anthia 
have failed, though their eggs were obtained and it will probably be 
more satisfactory to rear from captured larvae. These should be care- 
fully sought for whenever caterpillars are abundant, as they collect at 
such spots. Larvie are best preserved in formalin. 

PAUSSIDi®, 

A family of small beetles most readily recognised by the extraordinary 
form of the antennce, which are usually very large , as well as by tfie 
truncate elytra which usually leave the pygidium exposed. Tarsi 
five-jointed. 

These remarkable beetles are of small size, generally near to one- 
quarter of an inch long, coloured almost wholly in red- brown and black. 
The head bears the remarkable antennae and the somewhat reduced 
mouth-parts ; the former have two, six or ten joints ; in many cases 
there is a small basal joint and a single large leafiike apical 
joint ; in others the expanded part consists of the apical five 
joints. The prothorax is well developed and of varied form ; the 
elytra are parallel-sided and truncate behind, the pygidium visible 
in most species. The legs are of varied form, sometimes expanded and 
leaflike, usually slender and formed for walking. 
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The life-history of no species is known. These beetles are found at 
light, have been repeatedly found walking on the soil and are found in 





Kig. 132.— A. CEUAXOOBROS OBBKTHURI, B. EuPLATYKHOPALDH APLU8TIFBB, 
C. PtATYRHOPALUS MELLYI. 

{Aftei* Demmx.) 


ants’ nests. It is believed they are all myrmecophilous, living on vary- 
ing terms of indebtedness in the nests of surface ants. They fly quickly 
and settle with the wings extremely quickly closed, so that they appear 
to fall rather than to settle. As in the previous family, these beetles 
secrete a liquid which is irritant to the human skin. 

Of the known species (Desneux, Genera Insectorum), nearly 300 
in number, about one -seventh are Indian, and the fauna is comparatively 
rich in forms. They are found in the plains as in the hills and probably 
many plains’ forms remain to be discovered. 

Platyrhopcdus denticoTtiis^ Donov. (Plate XVI), is apparently the 
most common, found at light and walking on the soil. Merismodefus 
Bensoni, Westw., is known from the United Provinces and figured by 
Westwood (Cab. Oriental Entomology, Plate XLI, Fig. 4) ; he states 
that it was found in a ‘‘black ants’ nest.” Many Indian species 
of this family are figured in Westwood’s Arcana Entomologica. 
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MYRMECOPHILOnS INSECTS. 

In a publication, dated 1894, Wassmann enumerates nearly 
1,200 insects which live in some degree of association with ants, ana 
over one hundred living in connection with termites. The former 
are the “ Myrmecophilous ” insects; they possess a special in- 
terest chiefly on account of the fact that a large proportion of them 
are not inimical to the ants in whose nests they live, but thev play an 
important part in the economy of the nest and are deliberately fed and 
maintained by ants. The ant community is much like the human com- 
munity ; it has species of insects that it domesticates, feeds, tends and 
preserves on account of the food it derives from them ; there are others 
which live in harmony with them, are tolerated but are not known 
to have any value to the ants ; there are insects hostile to the ants 
themselves, but which, nevertheless, maintain themselves in their 
nests ; and there are parasites which live in the bodies of ants. 

The same applies to termites but far less is known of them since 
they are tropical insects and have been far less studied. It is probable 
that the ‘ ‘ termitophilous insects ’ ’ are as varied and numerous as the 
myrmecophilous insects and there is here a great field for observation 
and research in this country. 

Comparatively little is known of myrmecophilous insects in India ; 
Wroughton, Rothney and others who investigated Indian ants, found a 
number of species and Wroughton has also found termitophilous 
insects ; but the number recorded and the observations made covers 
only a very small part of the gi’ound. We have here endeavoured to 
condense from Wassmann’s Kritisches Verzeichniss not only the 
groups found elsewhere but the recorded /ndian species. 

Escherich describes three Termitophilous Thysanura, of the 
Cxenera Assmathia and Platystelea from India (Zool. Anz., p. 746). 
Myrmeaophila among Orthoptera is the sole recorded genus : Wrough- 
ton and Aitken record M, acervomm, Panz. var flavocincta^ Wassm. 
in the nests of Plagiolepis longipes, Jerd. This little insect is 
one of the MyrmecophiUnce (Gryllidae). Wassmann (Zeitsch. Wiss 
Insecten-biol. I, p. 634), describes Myrmecophila prenolepidis found 
in Bombay by Assmuth, running with the ants {Prenolepis longicornis) 
which were moving their nest at the beginning of the rains. The same 
Myrmecophila occurs with the same ant in Brazil. Two other species 
of Myrmecophila are known to live with Pheidole Wroightoni and with 
Camponotus compressus. The author states that Myrmecophila lives 
with one ant species in its nymphal instars and with another when full 
grown. 

Among Neuropteray a single Psocid is recorded. Some Eutermes 
live in a friendly manner with species of Termes and are thus Termito- 
philous. In Hymenopteray we have first the ants living in a social way 
with other ants ; thus a small ant may make nests by tunnelling in the 
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solid earth left between the galleries of a much larger kind of ant ; or 
two kinds of ants may share a nest. Wassmann records no instances 
from this country but our common ant Myrmexvcystus setipes certainly 
allows another ant to build between its gaileries, and there arc probably 
other instances. Ants are also termitophilous in that they live in 
termites’ nests. Two sphegid wasps, Rhinopm constancice, and R. rufi- 
comis, Cam., mimic and live where Sima rufonigra is common ; but the 
exact relations are doubtful. Elsewhere, Fossorial wasps prey upon 
ants, carrying them off to stock their cells with. Various Parasitic 
Hymenoptera destroy ants but none are yet recorded in India. Lepi- 
doptera include a very few whose larvsp live in ants’ nests (none Indian), 
and a number which are visited by ants, which have special “ honey 
organs’' and which in some cases pupate in the ants’ nests. 
deNiceville remarks that some of these caterpillars will thrive only in 
association with their particular ants. These are all Lyccenidct : the list 
embraces the following : — 


PolyommMufi boeticus, L visited 


Tarucus theophrastus, F 

Gerydua symethus, Cram. 
Rapala schistarea, Ms. 
Chilades hius, Cram. 

,, trochilus, Frey. 

Zizera lysimon^ Hubn. 
Lycfrnesthps emolm, God. 
Lampides celianm, F. 
Cafochrysops cnejua, F. 

,, pandam, Horsf. 


by Camponotuft compreama, F. 

,, Prenolepis clandestinus, Mayr 
,, Tapinoma mAanocephahm, F 
,. Camponotus compressua, F. 

„ Pheidole latinoda. Rag. 

„ ? V 

V V 

,, Camponotus compresaus, F. 

,, Pheidole quadrispinoaa, Jerd. 
,, Tapinoma m>ela>nocephahm, F. 
„ CEcophylh smaragdina, F. 

„ Camponotua ynitia, Sm. 

,, Camponotua compreasus, F. 

,, Prenolepia longicornia, Ltr. 

,, Monomonum apeculare, Mayr. 

, Cremaatogaster sp. 


Among Diptera, there are less than 20 species recorded, chiefly 
European, Microdon being the best known. A single Indian example 
among Heteropterous Rhynchota is the Coreid Dulichiua infatua, Kby., 
which Wroughton found to mimic Polyrhachia apiniger, Mayr., and to live 
where this ant is common. Of the Hovmptera^ there are species of 
FulgoridcB and MemhracidcB which are visited by ants to get the sweet 
secretion. Our common species of Leptocentrus among the latter and 
Pyrilla aherrana, Wlk., among the former are examples. Payllidce, 
AphidcB and CoccidcB also afford many examples, ants either simply 
visiting them to get honeydew, or building shelters over them, or 
maintaining them in their nests. (EcophyUa amaragdina commonly 
sews together the leaves round colonies of Coccids and makes shelters 
for them ; a very large number of our Coccids and Aphids are visited 
by species of Camponotua^ Cremaatogaater, Cataulacua, etc, ^ though we 
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are not aware of any detailed information as to the species of ants 
which visit each. A small number of Podurid^e and LepismidsB 
are also recorded as being found as guests in ants’ nests. We 
have left the Coleoptera to the last, as they form the greater 
number of the recorded species. The following families are enumerated 
as having more than ten Myrmecophilous or Termitophilous species 


Staphylinid 80 

Myrmecophilous 

263 

Termitophilous. 

59 

PselaphidaD 

113 

5 

Clavigeridse 

89 

0 

Paussidse 

169 

0 

Scydm»pnid8B 

32 

0 

Silphid3e 

35 

J 

Trichopterygidfle 

14 

0 

Lathridiidse 

30 

] 

Thorictidfie 

40 

0 

Histeridee 

128 

7 

Scarabseidse 

17 

6 


Below is a list of eleven species more or less definitely ascertained 
to be Myrmecophilous in India ; Wassmann includes many otheis which, 
from structural characters, he assumes are myrmecophilous, especially 
Paussids. 


Clavigeridce Claviger Hageni^ Motsch. 

Mastiger ahruftusy Motsch. 
PaussidcB Merismoderus Bensoni, Westw. 

Pau88us FichteU, Don. 

Paus8U8 8oleatu8, Wasm. 


Pau88us suavis, Wasm. 

Pau88U8 WroiLghtoni, Wasm. 
ColydiidcB Pammelhn 80 ciale^ Waterh. 
Scarabceidcp ChcBtopi8the8 fuhu8y Westw. 

„ 8implicipe8, Reiche. 
Pselaphidcp Auldcophora sp. 


East Indies. 

Calcutta. 

with black ants, Ben- 
gal. 

Black ants (? Pheidole), 
Pheidole Wroughtoni, 
For. 

Pheidole htinoda, Rag. 
Pheidole Wroughtoni, For. 
In ants’ nests. 

In Termites’ nests. 

77 ft 

7t 7t tt 


On the analogy of other countries it is probable that there are abun- 
dant myrmecophilous and termitophilous insects in India and we re- 
produce the list above as a guide to the student for what he may expect 
to find. 


In a later paper (Deutsche Ent. Zeitung, 1899, 1, p. 145). Wass- 
mann describes the termitophilous insects found in the nests of the com- 
mon white ant, Termes obesusy Ramb., at Ahmednagarby Father Heim. 
They are four Staphylinids, Termitodiscus Heimi, Myrmedonia tridens, 
Myrmedonia Heimi, Myrmedonia sculpticolUs : and two Aphodiine 
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beetles, Chcetopisthes sulciger and Corythroderus gibbiger. As Myrmeco- 
philous, Wassmann mentions the following species : — 



G 

Fijr. ir>3 .— Myrmrcophilous bketleh. -a. Tebmitopihcus HEIMT.— B. CH^:T0HI8TBRS 
HCLCIOER.-C. COHYTHRODERUS UIPmOBR. — D. TH0RT(’TU8 HEIMI,- K. WROruHTO* 
NILLA LOBOPELT^:.— F. COSSYPHOPINUS INDICrs. — Ci. ('J. INDirUS, ANTRT^NA 
FOLDED IN CAVITY. 

[ Aftfir Wan ma w w J. 


Staphylinidas — 

Wroughtonilla hbopeltce, Wassm. with LobopeUa diwmuta, -Sm. Nil- 

giris. 

Thorxctidai: — 

Thorictus Heimi, Wassm. „ Triglyyhoirix wahhi. For. 

Ahmednagar. 

LATHRiniin.*: — 

Coluocera Beloni, Wassm. „ Pheidole mlcaticeps, Rag. 

Ahmednagar. 

„ Holcomyrmex acabriceps, Mayr. 
Ahmednagar. 
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CoSSFPHODiD.t: — 

Co8syphodmu8 indicu8^ Wassm. 

Tenebkionid.® — 

DicMllus tenellm^ Wassm. 

Schizillus Roger8tf Wassm. 

Tetranillus costatus y Wassm. 
Stenosis dentipennisy Wassm. 

,, Hroughtoniy Wassm. 


with Pheidole sulcaticepSy Rag. 
Ahmednagar. 

„ Holcomyrmex scabricepSy Mayr. 
Ahmednagar. 

„ Pheidole indicUy Mayr. Mus* 
soorie. 

„ y ? Ahmednagar. 

„ Cremastogaster sp. Thana. 

„ Pheidole latinoda. North 
Gujarat. 


Rhysodid.®. 

Head with a slender neck. Antennoe filifoTfri, eleven-jointed. Tarsi 
five-'jointed. Abdomen of six joints, basal three 
connate. Front tibia notched on inner edge. 

A small family of two genera ; they are elongate, the integument 
hard and with longitudinal impressed lines ; all are coloured black oi 
brown. The few known species have been found under the bark of 
trees. Lewis revised the family in 1889 (Ann. Nat. Hist. VI, Vol. 2) 
and listed forty species of Rhysodes and Clinidium, of which C. a per turn y 
Reit., R. aterrimus, Chevr., is Indian and R. taprobanccy Fairm.. is known 
from Ceylon. Three species of Rhysodes have since been described by 
Arrow. 


DYTISCIDiE. 

Aquatic beetles y the posterior coxce enlarged, the antenna fliform. 

Hind leg formed for swimming. Males with the three 
basal tarsal joints of foreleg dilated. 

These beetles are readily distinguished by the above characters 
from other aquatic beetles. They are practically aquatic Carabids 
with the bodily form and appendages modified to suit their mode of 
life. They include some of the larger beetles and many small forms : 
the colouring is sombre and probably renders the swimming beetle in- 
conspicuous. The form is oval, the parts very closely united to form 
one continuous whole with no projecting angles or lines ; the head is 
broad, tightly fitting and only capable of slight movement. The trophi 
are similar to those of the Carabidse, the biting carnivorous type. 
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The elytre cover the abdomen and the wings are large and functional 
in all species. The anterior legs are set close together, of the usual form 



164 .— Cybihtkr ( onfusus, malk 


except in the males, in which the 
basal tarsal joints are to a greater 
or less extent dilated ; in some this 
dilation is so large as to form a 
conspicuous sucker-like organ and 
used by the male to securcily hold 
the female. The hind legs are long 
and formed for swimming the tarsi 
compressed and twisted so that the 
upper edge is outward ; they are 
ciliated on one or both edges. The 
COX8P are very large and occupy a 
large part of the ventral surface. 
The sexes are similar in general 
appearance and are distinguished 
by the fore tarsi. These beetles 
excrete a whitish fluid from the 
articulation of the head and pro- 
thorax on being seized, and also 
excrete an unpleasant fluid at the 


anus. 

The life-history of no species appears to have been worked out in India 
and there is no reason to believe it differs from the general type. Eggs 
are laid in aquatic plants, under water, and hatch into elongated grubs 
with a large flat head, a long tapering body terminating in two ciliated 
processes ; there are three pairs of long swimming legs. The apex of 
the abdomen ends in two spiracles which alone are open and functional ; 
the larva comes to the surface tail upwards, the two processes lie flat 
on the surface film owing to their ciliations and support the 
grub, which takes in the air supply quickly. The head has a pair 
of long hollow sickle-shaped mandibles, and it has been shown that 
when these are in use the mouth is automatically closed ; the larva 
grasps its prey by the mandibles, inserts them and sucks the blood 
through the hollow mandibles ; the larvae are extraordinarily voracious, 
and if confined together, attack and destroy one anothei*. They are 


274 


COLEOPTERA. 


abundant in freshwater in India, especially if stagnant or nearly so. 
Pupation takes place in the mud near the water. The adults are 
aquatic, and carry their air supply under their elytra ; they also 
come up periodically with the apex of the elytra upwards to renew 
their air supply. They are carnivorous but less voracious than the 
larvaD and fly at night from pond to pond. Nothing is known 
of the habits of the Indian species nor of their mode of hibernation, 
number of broods, etc. 

r 



Fiff. 155 — ERETBB HTICTICUb LARVA ARI> IMAGO X 8. 

Sharp in 1876 experimented with Dytiscidce to find the ratio of the 
time spent getting air at the surface to that spent under water. He 
found in Dytiscus marginalis a ratio of 1 to 12. Pehhim has a ratio of 
1 to 375. (Proc. Linn. Soc., 1877.) 

The family is a large one, monographed by Sharp (On Aquatic 
Carnivorous Coleoptera) ; Regimbart in 1899 revised the Eastern forms 
(Ann. Soc. Ent. France, 1899, p. 186) listing 140 “ Indian ” species. 
Three new ones collected by Maindron were added (loc. cit., 1903, p. 
333). The principal genera are arranged as follows : — 
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I. Hydroporidks— 

] . Hydroporini. — Hydroporus, 4 ; H5rphoporus, 9 ; Hyphy- 
drus, 3 ; Clypeodytes, 6 ; Bidessus, 6 ; Yola, 1. 

2. Hydrovatini. — Hydrovatus, 15. 

3. Meihlini. — ^Methles indicus, Reg. 

II. Noterides— 

Hydrocoptus, 4 ; Canthydrus, G ; Hydrocanthus indicus. We. 

HI. LACCOPHILinES — 

Laccophilus, 15 ; Neptostemus, 2. 

I V. Dytiscides — 

1. Colymbetini. — Agabus, 10 ; Platynectes, 3 ; Lacconectes, 5 ; 

Copelatufl, 7 ; Rhantus, 5 ; 

2. Hydaiicini. — Prodaticus pictus, Shp. ; Hydaticus, 8. 

3. Thermonedini. — Sandracottus, 3. 

4. Eretini. — Eretes sticticus, Linn. 

5. Cyhistini. — Cybister, 17. 

Hyphoporm includes small oval thickset beetles found widespread 
in wells and tanks. H. aper, Shp., appears to be the commonest plains’ 
species. Copelatus indicm, Shp., is a small dark insect, abundant in 
rice fields and found under the bark of trees during the time when the 
fields are dried up. Hydaticus Fahricii, Mch., and H. vittatus, Pabr., 
are the commonest plains species of this genus, medium sized brown 
insects found in tanks. Sandracottus Dejeani, Aub., is widespread and 
abundant in wells and tanks, a handsome black and brown mottled 
insect of moderate size. 

Eretes (Eunectes) sticticus, Linn., is also extremely abundant and 
common ; its larva feeds on Culex larva*. Cybister includes the large 
forms which take the place of the European Dytiscus ; Cybister confusus, 
Shp., is the large black water beetle with the lateral brown stripe 
found in fresh water in the plains. C. tripunctatus, 01. var. asiaticus, 
Shp., is smaller, also abundant in rice fields and tanks. 
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INSECTS AS POOD. 

It is a mat^r of daily observation that many birds and some mam- 
mals find that insects are an excellent food and one may wonder that 
man has not found this also. But in nothing are the vagaries and 
caprices of man better shown than in what he will and will not eat, 
and so a very large supply of food has, and apparently will, daily perish. 

Herbivorous insects live in exactly the way a herbivorous mammal 
such as a sheep does, feeding on the tissues of dry or green plants and 
transforming them into animal tissues, which differ little from the tis- 
sues of a mammal or bird and are but the concentrated nourishment of 
the living plant ; only in many cases they do so far more quickly and 
are far easier and quicker to rear in large quantities. Why then are 
they not more eaten ? It is pure caprice and we know that many insects 
are excellent and nourishing food. Unfortunately, there are not the 
data available to really deal with this subject ; in times of scarcity all 
the world over men have turned to insects and travellers have recorded 
the insects eaten and the expertness of the little-civilised portion of 
mankind in finding them ; but the subject rests in darkness precisely 
because the people who practise this habit are not those of whom much 
is known or whom civilisation reaches ; we fear that the spread of civi- 
lisation vrill lead to the total abolition of these interesting practices 
before we know about them, to the detriment of a later generation which 
will have to rediscover by experiment which are and which are not, good 
to eat ; unless they adopt the " ‘ monkey ’ ’ test. It is stated in books 
that what a naonkey will eat is good food for man ; it is certain that 
monkeys eat insects with avidity excepting the extremely nauseous 
ones with warning colouring. Mankind eats many curious things, in- 
cluding oysters, shrimps, whelks and cockles, dried sea slugs (Holothu- 
rians), and birds’ nests ; the most civilised nation is addicted to eating 
snails, even uncooked ; and yet there is an absurd prejudice against 
insects, not universal, but certainly covering the more civilised portions 
of manl^d. We may doubt if the deterioration in natural instincts 
that civilisation brings is not revealed in the races that eat so nauseous, 
dea^y and unappetising a thing as an oyster and refuse to consider 
a nice clean white termite queen or a dish of locusts. 

Among the few items of Entomology of this kind, the fact is on 
r^ord that in Assam, the large bugs of the genus Aspongopm are eaten 
J ^ Burmah, the red ant ((Ecophylla smaragdina) is reported 
to be a delicacy, its pungent flavour relieving the monotony of the daily 
j Locusts are appreciated in many parts of India and it is said that 
dried locusts form an ingredient of curries even in Calcutta, where a 
locu^ swarm is looked on as a providential occurrence. In Burmah, 
the larvae of an aquatic beetle are collected and eaten ; this is the 
beetle, Eretes (Eunectes) sticticus, apparently the commonest species 
of Dytiscidas in India. The following observations of this insect in 
Burmah, are by J. Carey, Esq., Sub-Divisional Officer 
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“ An insect called the Twinpo (literally insect found in pits oj 
hollows) is found in Twinywa, a village about 8 miles west of Budalin, 
situated in a large depression presumably caused by volcanic eruption. 
The long slender specimens without wings (Fig. 165), are the young 
insects : the oval shaped ones with wings are the fully developed insects 
(Fig. 166). They live and thiive in the waters of the lake in the middle 
of the depression. The waters of this lake are slightly salt and bitter. 
Among the developed insects, the male can be distinguished from the 
female by the circular extremities of its front legs. Besides the male is 
generally smaller than the female. The fully developed insects are 
seen only after a shower of rain, when the lake is simply agitated by 
their movements. This is a sign that breeding is going to take place ; 
for soon after the shower the insects creep on to the land and remain 
embedded in the mud about three or four feet away from the water’s 
edge. Whilst remaining in the mud with their heads slightly exposed, 
they lay eggs from which the slender needle-shaped insects without 
wings are found, on the third day. The young insects make for the 
water as soon as they are formed, and after twenty days reappear still 
retaining their original slender form, but slightly larger in size. They 
are then of the same shape and size as the samples. As soon as 
these young insects appear they make for the land and remain 
entirely embedded in the eai‘th at a distance of about fifteen feet from 
the water's edge ; the young insect remains hidden in the ground for 
ten days and after that peri^ it emerges from the ground entirely 
transformed — ^instead of the needle-shaped insect devoid of wings, there 
appears from the ground an oval -shaped insect, possessed of a pair of 
wings. The insect returns to the lake as soon as it is fully 
developed, 

'^The fully developed insects are caught at the water’s edge when 
they are creeping up the land to the mud. The undeveloped slender 
ones are caught at the edge of the water when they creep up to the land 
to go through the process of transformation. The insect is eaten in 
both forms and is considered a delicacy by the Burman.” 

Termite queens are also eaten in some places in India as in Africa, 
and we can imagine no more daint\ or tempting morsel than such an 
insect, which is most carefully fed and tended and which presents a most 
pleasing appearance. In some parts of South India, every boy of an 
age of 12 to 14 is said to be given a termite que n to eat, after which he 
runs a distance of two or more miles ; having once done this he will be 
able thereafter to endure fatigue and run well. The large fat grubs 
of Oryctes are also eaten, and probably many other similar insects. It 
is said to be a common practice among tribes in the wilder parts of India 
to eat the larvae and pupcn of the big jungle bee, A'pis dorsata, foimd in 
the combs. So also rearers of wild silk such as tstssa,! {Anthercea paphia) 
are known to regard the pupae in the cocoon as a delicacy and to eat it 
when the silk has been reeled off. 
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These are all the mstances we have been able to gather in India ; 
notable cases elsewhere are the egg masses of Notonecta in Mexico, and 
the Grugru worm of the West Indies; we can vouch for the excellence 
of the latter, which are the larvse of the Palm Weevil, Rhynchophorus 
palmarum: these are eaten raw or cooked. Eaton records that in 
Nyassaland, a paste of Mayflies and Culicidce is eaten under the name 
of *‘Kungu.” The Mayfly is Ccenis JcungUy Etn. (Monogr. Rec, Ephem., 
p. 148). A species of Elmis (Parnidce) is used as a relish in Peru 
according to Philippi (Stett. Ent. Zeit., 1864, p. 93). 

The reader should consult Wallace’s article “On the Insects used 
as food by the Indians of the Amazon” (Trans. Ent. Soc., London, 
1854, p. 241). He mentions five insects belonging to distinct orders 
which are used as food ; the female of an ant called Sauba (Atta cepha- 
loteSf Latr.) is captured “ in basketfuls ” when it swarms out of the 
nests ; Wallace remarks “ it is rather a singular sight to see for the first 
time an Indian taking his breakfast in the Sauba season. He opens the 
basket and as the great winged ants crawl slowly out, he picks them up 
carefully and transfers them with alternate handfuls of farina (Cassava 
meal) to his mouth.” The worker of a termite {Termes flavicolle^ 
Perty) is eaten on accotmt of the mass of muscle in the head and thorax, 
a Homopterous insect (Umbonia spinosa) is eaten roasted, as well as 
the grub of the Palm Weevil {Rhynchophorus palmarum) ; finally Wal- 
lace’s last paragraph is worth quoting entire, as it might quite correctly 
have been written in some paits of India. “ The apterous insect which 
is eaten by the South American Indians, more, I presume, as a delicacy 
than as an article of food, is a species of Pediculus which inhabits the 
head of that variety of mankind. The method of capturing and de- 
vouring this insect is exactly the same as that which everyone has seen 
adopted by the monkeys at the gardens of the Zoological Society. 
A couple of Indian belles will often devote a spare half hour to Entomo- 
logical researches in each other’s glossy tresses, every capture being 
immediately transferred to the mouth of the operator.” 

The following extract from Cuvier’s Natural History refers to the 
Migratory Locust {Schistocerca peregrinum ) : — 

“Some people of Arabia and of some other countries of the East, 
take them in great quantities, have them dried, ground and made 
into a sort of bread, when their crops have failed. At Bagdad, they 
are brought to market and by this means the price of other provisions is 
said to be considerably lowered. According to report, the locusts have 
something of the flavour of a pigeon. One man can easily despatch two 
hundred of them at a meal. The modes of cooking them are various. The 
Bedouins of Egypt roast them altve upon the coals, and eat them as a 
great delicacy, having first removed the wings and feet. They also 
remove, at least in some places, the intestines. The women and 
cluldren of some parts of Arabia Felix, string them together, and thus 
sell them. The Arabs roast these insects and steep them in butter, 
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and when they wish to carry their luxury to an extreme, they give them 
but a single boil in water, and afterwards fry them in butter. The 
inhabitants of Morocco dry them on the roofs of terraces of their houses 
and eat them either smoked or broiled or boiled. Other people of Bar- 
bary preserve them in pickle. According to Forskeel, there is no great 
relish in this aliment, and if used to too great a degree, it thickens the 
blood, and becomes injurious to melancholic temperaments.” 

That the art of cooking insects is not extinct is shown by the fol- 
lowing extract from Harry Roberts’ “ The Tramp’s Handbook ” (1903, 
p. 121). “ The larvae of cockchafers fried with a little salt and pepper 

are not to be despised, and many of our common caterpillars — ^including 
those of the cabbage white butterfly and of the currant moth — may be 
cooked in the same way.” 

The cabbage white butterfly is our Pieris brass icw, abundant occa- 
sionally in Behar in April; this insect may then prove to be a 
blessing in disguise. 


Halipud^. 

Posterior coxce produced behind in a plate partly voverincj the ahdo- 
tnen, Antennce bare^ ten-jointed. 

A small family distinct by the coxa* from Carabidw and Dytiseidce. 
The antennie are ten-jointed, inserted near the eyes ; the scutellum is 

absent ; the tarsi are narrow as in 
Carabidae, and not formed for swim- 
ming ; in the males the basal three 
joints in the anterior legs are slightly 
dilated. These small beetles are 
foimd in fresh water, such as ponds 
and streams ; they have a habit of 
coming out to gather on plants near 
the water and may sometimes be 
captured in numbers. No Indian 
species seems to have been reared and 
but a very few species are known from 
India at all. Cardon’s collections 
yielded Haliplus pulchelluSy CL, and 
H, anc/ustifrons. Reg. The latter is a 
small yellow brown insect with black speckles, found also at light. 
(Plate XVI, fig. 10.) 



Fig. 166.— Hauplus anoustifrons, 

VENTRAL VIEW OF ABDOMEN TO 
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GvRiNiDiE . — Whirligig Beetles. 

Antennce short, etjes divided, posterior eox^v fixed, posterior legs formed 
into paddles. Larva aquatic, imago on surface of fresh waler. 

There is little difficulty in recognising members of this family, small 
shiny beetles which move in incessant activity on the surface of streams 
and tanks. They are usually of a black 
colour, the submerged portion pubescent, 
the rest shiny. The head, prothorax and 
elytra are closely fitted, the antennae short 
and inconspicuous, inseited in a groove 
in front of the eyes : the head is well de- 
veloped with the large compoimd eyes divi- 
ded, so that one part is in the water, one 
part in the air. The fore legs are long and 
slender, the tarsi in the males of some spe- 
cies dilated to form a plate which is set 
below with little suckers. The posterior 
legs are modified to serve as paddles, the femur and tibia each dilated 
into broad plates, the tarsal joints forming a single broad plate. The 
elytra may be wholly smooth or simply sculptured, or the ‘ ‘ submer- 
gence line ' ’ extends along it, the part below being pubescent, as is the 
ventral surface of the body. A fcetid liquid is excreted by these beetles, 
presumably as a protection. 

Nothing appears to be on record as regards the life-history of any 
Indian form ; elsewhere the known larva* are aquatic, living in fresh- 
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Fig. 158.— Gyrinid larva, x 4. 


water tanks and streams near or at the bottom; this larva has lateral 
processes on each abdominal segment, functioning as gills, as also four 
apical abdominal hooks and is active and predaceous on other aquatic 
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insects. The pupa is in a papery cocoon fixed to water plants. The 
adult lives on the surface of the water, the broad paddles propelling it 
swiftly along the surface, where it feeds on small insects which it finds 
near the margin. Numbers may be seen on the margins of fairly still 
water, continually describing complicated movements togethei* ; when 
alarmed, they plunge below the surface of the water, carr 3 dng a bubble 
of air attached to the hind end. Some species are confined to smooth 
still water, others to swift mountain streams. All are unable to walk 
on land and they are found away from water only when fljdng at night, 
when they come to light. The family has no economic importance 
and has been little studied ; nothing is known of their hibernation, 
enemies and the like. 

Regimbart’s latest monograph {Genera Jnseetorum) enumerates 34 
Indian species, in the genera Dineutes (4), Aulonogyrus (1), Gyrinns (2). 
Orectocheilus (27). Orevtocheilus gangeticus^ Reg., is the common plains’ 
species, a medium sized black species found abundantly at the margin 
of rivers. Dineutes indicus, Aube., is a larger insect found on streams 
and stagnant water both in the plains and in the hills. 


POLYMORPHA 

If we omit the large distinct, series of beetles the Lamelliromia, 
Adephaga, Phytophaga, Rhynchophora and Heteromera, there remains 
a great assemblage of beetles, many of which fall intc* well marked 
families, but a proportion of which are extremely difficult to unite 
into natural families. Especially is this the case with the numer- 
ous forms which live in decaying wood, under the bark of trees, or in 
mushrooms; these beetles are imperfectly known, their structural charac- 
ters are vei*y varied and no simple and accurate method of classing them 
has yet been arrived at, largely through the fact that but few are known. 
This, while true of these insects as a whole, is still more the case with 
the Indian forms, of which scarcely anything is known. Nominally these 
beetles fall into two series, those with antennae distinctly clavate, those 
with antennae distinctly serrate ; but many which have other structural 
affinities with one series have not clubbed or serrate antennae : their tarsal 
characters vary in even what are regarded as the limits of a family 
or sub -family ; and actually many families are characterised by such a 
number of characters relating to the trophi, antennae, coxae, tarsi, ven- 
tral abdominal segments and the like that the diagnosis to be of any use 
must be extremely full and detailed, occupying far more space than is 
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available here. While we have given a brief diagnosis of the families 
we know to be represented in India, we are not sanguine that the stu- 
dent will place every beetle in its family by consulting these diagnoses. 
Some of the larger families are distinct enough ; for the rest if the char- 
acters obviously agree with any diagnosis, the beetle can probably be 
placed provisionally in that family ; if, as in many cases, the student 
abandons the task as hopeless, there is no remedy but to consult some 
work in which the diagnoses are given in fuller detail. 

Actually a large majority of the smaller obscurer Polymorphous 
beetles found will undoubtedly be new and while their characters may 
agree with known genera, they are likely not to and we must anticipate 
the formation of new groups of beetles when our fauna is better studied. 
Finally in this heterogeneous group above all, a good reference collec- 
tion is essential as the actual interpretation of the characters and their 
just appreciation is no easy matter and is only to be gained by practice 
and experience. The majority of the following families can usually 
be distinguished, so far as known Indian forms are concerned : — 

Hydro'philidce , — Anteimse of three parts, fitting under head ; a 
sternal spine often. Part aquatic. 

Pselaphidce . — Tarsi three- jointed. Elytra truncate. Abdomen of 

7 or less segments, not mobile. 

Staphylinidcp . — Tarsi three-jointed. Elytra truncate. Abdomen 
7 or 8 mobile ventral segments. 

SphcBriidoi . — Tarsi thn^e-jointed Antexm«e clubbed. Three ventral 

segments. 

Trie Jumpier ygidcB . — Tarsi three- jointed. Wings fringed with hairs. 

Very minute beetles. 

Corylophidee , — Tarsi four-jointed, first joint very small. Wings 
hair-fringed. Very small. 

Scaphidiidee . — Tarsi five-jointed. Antenna* with the five apical 

joints broadened. 

Histeridcp . — ^Tarsi five-jointed. Elytra truncate. Short clubbed 
antennae. Hard compact beetles. 

PhalacridcB.—TeLYsi five-jointed, fourth very small. Posterior 

coxae contiguous. 

Nitidulidce , — Tarsi five.jointed, fourth very small. Posterior 

coxae not contiguous. Elytra often abbreviate or truncate. 

TrogosUidcB , — Tarsi five- jointed, first very small. Antennae with 
apical joints broadened on one side only. 

ErotylidcB . — Tarsi five-jointed, basal three broadened, fourth small, 
fifth long (c.f. ChrysomelidoB), Antennae clubbed. 

CoccinellidcB , — Tarsi four-jointed, third very small. Antennae not 
clubbed. 
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EndomychidcB, — Tarsi four- jointed, third very small. Anteunr 
clubbed. 

Lathridiidce. — Tarsi three-jointed. Five visible ventral segments 
(o.f. Staphylinids). 

Dermestidn?. — Tarsi five-jointed. Antennae short, clubbed, and 
hidden in a groove in prothorax. 

Byrrhidcp, — Tarsi five-jointed ; small, hard compact beetles, the 
femora fitting into the coxae. 

Heteroceridw, — Tarsi four- jointed. Antenna with seven apical joints 
broadened. Aquatic, in mud. 

Parnidcp. — Tarsi five-jointed, fifth long. Aquatic. 

Bostrichidop, — Usually cylindrical, hard, and rugose. Tarsi five- 
jointed, basal joint small. Antennae often serrate. 

Ptinidd. — Usually cylindrical, hard, and rugose. Tarsi five-jointed, 
basal joint not small. Antennie often serrate. 

Malavodermidcp. — Soft beetles, with (*>, 7 or 8 ventral segments, 
antennae pectinate or serrate. 

Elaterida\ — Antennae pectinate or serrate usually. Prosternal })rocess. 
Hind angles of prothorax prolonged backwards, prothorax movable. 

Buprestidw, — Antennae serrate. Prosternal process, prothorax fixed. 
Tarsi five-jointed, basal four with pads. 

HYDROPHlLIDii:. 

The antennee with a lonij basal joint, the remainder forming a eluh^ tin 
apieal joints broadened, fittimj below the head. Tarsi 
jive-jointed, basal joint often small. 

This family is recognisable by the antenna', which are of the foim 
figured (fig. 137), the broader apical joints being pubescent. They con- 
sist of a basal joint, a club of three to five 
joints and one to three small intermediate 
joints. They often bear a general resem- 
blance to Thjtiseidw, the aquatic forms having 
a similar oval form but being less compact. 
The terrestrial forms are more globose and 
rounded, but with the general facies of the 
family. They are black or dull-coloured 
insects, generally less than half an inch 
long. The head, prothorax and elytm fit 
closely, and are usually smooth and shin- 
ing. In the aquatic species, the hind 
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legs are slightly flattened and set with hairs, so as to render them 
capable of acting as paddles. 

The life-history of no Indian species has been worked out and 
nothing appears to be on record. The life-history of aquatic species else- 
where is known and the student should 
consult Miall’s “Aquatic Insects.” The 
eggs are laid in a case formed of filaments 
excreted from the silk tubes at the anus of 
the female beetle; this case is hollow and 
has a projecting process like a mast ; it is 
fixed to aquatic plants at the surface of the 
water. The young are similar in general 
form to those of the Dytiscids (the tarsus 
with one claw) and also predaceous; air is 
obtained by bringing the large spiracles at 
the hind end of the body tc' the surface. 

Pupation takes place in the mud. The 
beetles swim actively and obtain air by 
coming to the surface head up, the air being 'Hydrophilus 

contained on the lower surface of the body {After r^iapuie,) 

and communicating with the cavity in which 

the antenna lies , when the head comes up, the air supply is in 
contact with the atmosphere through this channel and is renewed. 
The beetles are principally vegetarian and not predaceous. Only a 
part are aquatic, some being found in mud , near streams and ponds, 
under the bark of trees and in dung. 

The family is a moderately large one, divided into five sub-families 
as follows : — 

I. Basal joint of posterior tarsi short, second 

long. 

(a) Posterior tarsi formed for swimming. 

A sternal process present . . HydrophilincB. 

(aa) Posterior tarsi * normal. No sternal 

process . . . . . . HydrobiinoB* 

II. Four basal joints of posterior tarsi short 

and equal . . . . . . Spercheince. 
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III. First basal joint of posterior tarsi very 

short, rest short and equal . . . . Hehphorince. 

TV. First basal joint of posterior tarsi elon- 
gate . . . . . . . . Spharidiino’. 

R6gimbart’s papers (Ann. Soc. Ent., France HK)3, p . .'>2 and 
p. .3.31), should be consulted for descriptions. The Hydrophilinw are 
aquatic and eighteen Indian species were listed by Atkinson, 7 having been 
since described. Hydrophilus includes among several species the com., 
mon species H. olimceus, Fabr. ; this may be found in tanks and should 
be handled cautiously on account of the large spine projecting from the 
sternum beyond the hind coxae. The European H. piceus, Linn., is not 
an Indian species properly, though captured in the Himalayas 
Hydrous has the sternal spine shorter and a double keel. The larger forms 
of these two genera are revised by Regimbart under the same Stethrtxus 
and Dibehcelus : (Ann. Soc. Ent., France, 1901, p. 188). Out of forty 
species the seven following are given as ‘ ‘Indian : ’ ’ 

H. semgalemis, Perch. : H. olimceus. Fabr. ; H. eashmirensis, 
Redt. ; H. rufoinctus, Bedel. ; H. indicus, Bedel. ; H. acuminaius. 
Mots. ; H. piceus. Linn. 

These larger forms can be identified from this paper, but the student 
must remember that the smaller forms are still listed under Hydrophilus. 

HydroUincs.— These include the smaller aquatic beetles which are 
found in water, but which crawl along the bottom near the edge rather 
than swim freely. The females lay eggs m cases fixed to plants or which 
they carry with them. The larvae are predaceous. 

Philhydrus nigriceps, Westw., is common and widespread. Berosus, 
deerescens, Wlk., is a small species found in tanks. Berosus mdicus 
Motsch., Brachygaster indica, Muls., and B. mstallescens , Muls., are 
recorded. Olobaria kachi, Latr., represents this genus. 

Spercheinoe.—So far as known, these are aquatic, their larvae preda- 
ceous in stagnant water. Spercheus is the common genus but none are 
known in India. 

Helophorince.— Sot strictly aquatic but living in mud ; Hydrosus 
binodosus, Motsch., H. opacus, Motsch., and H. violaceomicans, Motsch., 
are the recorded representatives of this group. 
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Sphopfidiince, — Terrestrial beetles, except Cychnotum^ which is 
aquatic. C. orhimlare, Fabr., occurs in India, as also Europe. 
C. capense^ Deg., and C. ahdominale, Fabr., also occur. 

Sphmidium 5 maculatum, Fabr., is common in the plains, a small 
black and brown species. Cercyon is well represented in Ceylon and by 
five Indian species. PcK'hysternum apicUnm^ Motsch, also occurs. 


SiLPHID.®. 

Antennce usually clubbed. Abdomen of five or six segments^ free. Eyes 
finely granulated. Tarsi of four or five joints. Anterior 
c-oxoe conical and contiguous. 

A larger family of beetles of varied form, usually of small size. The 
elytra are sometimes truncate, exposing the apex of the abdomen, but 
usually cover the whole abdomen. The 
posterior coxsp are contiguous. The 
known larvae are flat, tapering to the 
hind end, with a pair of anal cerci and a 
distinct labrum ; no Indian laivje are 
known. The beetles have, in general, 
similar habits to the Staphylinids but a 
few (Necrophorusj 
etc.) of the larger 
are the so-called 
Sexton or Bury- 
ing Beetles, which 

by removing the soil below small animal’s 
corpses bury them, and then feed and breed 
in the decomposing body. The latter are not 
known in Tropical India. One species has been 
sent in as being destructive to dry cured fish 
in Syllj^t, with Necrobia ruficollis^ Fabr. 
(Cleridoe). 

Necrophorus is represented by N. nepalensis. 
Ho., in the Himalayas, and N. encaustus, Fairm., 
from Simla. Necrodes osculans, Nig., is Indian, 
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as are 7 species of Silpha, of which 8. tetraspilota. Fabr. (fig. 161 ), is 
not uncommon in the plains. Nodynus nitidns, Ho., Apatetica lebioides, 
Ho., Choleva vestita, Murr. and Aclypea sculpturata, Grouv., are the 
remaining species. Portevin has recently described eleven new species 
(and four new genera) from the collection made by Mons. Harmand at 
Darjeeling. (Ann. Soc. Ent., Prance, 1904, 1905.) 

Apatetim lebrndes, Westw., is described and figured from the 
Himalayas (Cab. Or. Entom. PI. XLl, fig. 9). It is in appearance a 
Carabid, and with its ally Pteroloma was formerly placed in the Cara- 
hidcp. 


ScYDMi^NID.®. 

Elytra covering the abdomen^ which is six-jointed below. Eyes coarsely 
granulated. Tarsi jive- jointed. 

This family includes small, usually winged beetles, of brown colour, 
covered with erect hairs, and in structure closely allied to the last family 
from which they differ in the eyes and the more conical form. They are 
found in ants’ nests, in decaying vegetation, under bark, etc., and are 
probably largely predaceous, though there are few actual records of the 
food. The 14 known Indian species belong to the genera Scydmamus 
(9), Syndicus (I) and Eumicrus (5): they are of no economic importance 
whatever, are only seldom found and are never abundant. 

PSELAPHIDi®. 

Elytra short : abdomm of five (rarely six) ventral segwmts ; maxil- 
lary palpi large and tarsi three- jointed. 

An extensive family of small beetles, imperfectly known. It differs 
from the next chiefly in the abdomen. The colours are sombre, brown 
predominating. The beetles are known to be predaceous on small forms 
of life, such as mites and in some cases (Claviger) are myrmecophilous ; 
the family is widely spread but little known. Two sub-families are recog- 
nised, Pselaphides with many genera, Clavigerides with few. The 
family are of no importance economically and our knowledge of Indian 
forms must remain small until Indian beetles are far more carefully 
collected. 



288 


COLEOPTERA. 


Raffray has catalogued the known species (Ann. Soc. Ent. France- 
1903-1904, and Genera Insectorum, 1907). He lists 53 Paelaphines 


and one Clavigerine as occurring “ in India,” 
the majority having been found in Ceylon 
and Burma. (No less than sixty additional 
Indian species are characterised by Raffray 
as “species mentioned by Motschoulsky 
but not “described;” these are included 
in Atkinson’s catalogue but are not valid 
species). Raffray has since described nine 
species from the Nilgiris and Belgaum (Ann. 
Soc. Ent. Beige, 52, 205). We have found 
one species in an ant’s nest {Myrmeeacysiu^ 
setipes) in Behar ; the only known Indian 
Clavigerine beetle is Mastiger ahrupim, 



Fipr. 16 :^.— Dinoptbrus 


Mots., described as from Calcutta. 


I^RYLONICUH. 
{Aft*r Ratray,) 


SiAPHYLiNiDiE.— Scwe Beetles. 

The elytra truncate and covering only the base of the abdomen, which 

is lo'ng with ten dorsal and at least seven visible ventral segments. 

Tarsi variable, three, fovr or f/ve^ jointed. 

In this family are small beetles, rarely exceeding one-quarter of an 
inch in length, usually recognisable in the field from all but Nitidulidee. 
The colours are usually sombre, browns and blacks as in most surface 
insects, while a few which live openly on plants exhibit a brighter 
colouring {e.g., Pcederm). 

The antennae are of moderate length, simple, the head large with 
short biting trophi ; the prothorax is distinct, the sides of the body 
more or less parallel and the abdomen long, tapering and flexible. The 
large folded wings are concealed under the small truncate elytra, which 
meet in a straight line in the middle over the base of the abdomen. 

The legs are short, formed for rapid running ; the tarsi are often 
three- jointed, in some four or five- join ted throughout, and in a number 
the fore tarsi are four-jointed, the posterior tarsi with five pairs of joints. 
The integument is less thickened and hardened than in most beetles, 
the abdominal segments are mobile and readily turn up, suggesting the 
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ForficuUdcB which these beetles much resemble at first sight. The tip 
of the abdomen is curled upwards over the dorsum to assist in packing 
away the wings under the small elytra after flight. 

Nothing is on record as to the life-histor}^ of Indian species. In 
general the larvae resemble the imagines in general form, with large 



Fijf. 164,— Lkiti ocraspe 

DUM PULrHRLLUM. 

{From Kraatz,) 



Fig. 105.— LKinorHiRUS mandibui.aris 

LAR>A (LEFT) • HOLOS17S TA(’H1NIF()RMIS. 

{Ffom Kniaf^,) 



heads, shorter antennae and prominent mandibles : the body tapers and 
is provided with two dorsal processes and a short anal tube. The latter 
assists in locomotion much as the anal prolegs of a caterpillar. The 
larval habits are probably similar to those of the imagines, though the 
larvae live a more retired Ufe and are not readily found. They form 
par t of that great fauna which lives on the surface of the soil in conceal- 
ment, and of whose habits we are profoundly ignorant. The study 
of the habits of this immense fauna is far less advanced than that, for 
instance, of the plant feeding species and there is here an immense 
field for research. 


IlL 
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The beetles have a variety of habits, feeding on decapng vege- 
tation, decaying animal matter, small insects and probably other small 




Fig. 167*— Head of larva 
Fig.' 166.— Staph YL i qp htaph ylinur chlorop- 

HUSCHLOROPTRRrs. TERUS. 

larva. {Ajttfir Purvis), 

{After Pfvris). 


forms of life. A few frequent plants for the purpose of obtaining plant 
sap or pollen. Some live upon fungi and none are known to be feeders 
on living plant tissues or directly injurious. They are, on the whole, 
scavengers, with a tendencv to being predatory. Exceptional species 
have been found in ant’s nests, and there are probably a considerable 
number of these Myrmecophilous forms in Tndia. The larger forms can 
exsert two vesicles from the hind end, which set free a noisome fluid. 

The family is a very large one, not much studied. Atkinson lists 
286 Indian species and over 60 have been since described. The papers 
of Motschulsky and Kraatz prior to the Munich Catalogue, and those 
of Fauvel and Eppelsheim more recently, contain the descriptions of 
most of our species. Wassman has described the Myrmecophilous 
forms. We figure the large Staphylinus semipurpureits, a giant among 
the species of this family found in the moister parts of India. 

The only common genus likely to attract attention in the plains is 
Pcederus which includes several small species coloured in dull red and 
blue, which are common on plants and run actively about on crops. 
Tliey have been seen to feed on pollen but have not been found to be 
injurious and at times they are certainly predaceous on small 
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insects ; in one instance they fed upon the egg masses of Caradrina 
exigua and destroyed large numbers. 



Fig. 1H8.— Myrmroonia Fig. 169.— Staph ylinuk semipuk- 

L-<EVI«ATA KR. PURRUS. 

{From Kraafz), 

Collectiny, Staphylinids are found most readily by searching in 
damp decaying vegetation, in rotting fruits, under stones, at small 
carcases ; many come to light and a few are found on plants or running 
on the surface of the soil. Moisture seems to be a necessary condition 
for their well being. None appear to have been reared in India. For 
the collection all but the largest forms should be very carefully gummed 
on card, the abdomen being carefully drawn out as it is apt in drying 
to shrink. It is to be hoped that more attention will be paid to the 
habits of these small and insignificant insects, which may be found to 
play an important role. Careful observation and rearing is required 
coupled with through and exhaustive collecting ; results of great inter- 
est and possibly of economic value will reward the patient investigator. 

Trichoptbrygidjb . 

AntenncB with a three jointed club. Elytra abbreviated or complete 
Wirufs fringed with hair. 

The smallest known beetles are here included, measuring from 1 25 
to 1/75 of an inch in length. A characteristic feature is to be found in 
the wings, which consist of a narrow stalk bearing a blade set with long 
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hairs on each side. These wings fold under the elytra. These little 
beetles are found amongst decaying vegetable matter and under the 
bark of trees ; most are shining brown and are apt to be passed by on 
account of their small size. They are often found in numbers together. 
No Indian species appear to have been reared. The larva? of the known 
species are stated to be active and predaceous on small insects. Pteni- 
dium macToce'phdlum, Nietn., with several Ceylon species is recorded. 

CORYLOPHIDi®. 

Very small beetles, the arUennce of peculiar form , six free abdominal 
segments, tarsi apparently three- jointed. 

Like the Trichopterygidct , many of these small beetles have fringed 
wings. Eleven species are known from Cejlon and one from Burmah. 

SCAPHIDTIDAfi. 

Abdomen ivith six or seven visible ventral segments, the basal ventral 
segment large. Tarsi of five joints. Elytra truncate, with two 
longitudirud strict, with raised points between. Antennce with the five 
apical joints broadened. 

These small beetles are found in mushrooms and beneath stones. 
They are recognisable only from careful examination of the whole 
characters. The antennae are but slightly clubbed. The truncate 
elytra expose only the apex of the abdomen. The wings are well 
developed and the beetles are active. The apex of the abdomen 
as seen from below is conical and rather long. Only a few genera 
are known and these are widespread. Scaphidhm conjunetnm 
Motsch., S. lunatum, Motsch. and S. cyanellum, Obart, are recorded 
as Indian with several Ceylon species 


HiSTERIBiE. 

Elytra visually truncate. Integument hard, body compact. Antennce 
of one long basal joint, a number of small joints^!), and an apical 
chb of three joints. 

These small hard beetles are generally recognisable at sight from 
their general build and the above characters. Nearly all are black or 
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dark blue, a few variegated with brown or yellow. The colouring 
is that common to so many beetles which live in concealment and on the 
soil. The body is thickset and short, sometimes very markedly flat- 
tened ; the integument is peculiarly hard and the whole structure com- 
pact and neat. The upper surface is commonly bare and shining, the 
elytra smooth or with indented lines between which are punctures, whose 
form is sufficiently constant to serve in species discrimination. The 
head is small and retracted, the antennse short, hidden in repose, the 
biting mouth-parts well developed, the mandibles often long and con- 
spicuous. The prothorax is large, receiving the retracted head and 
broadly united to the abdomen. The elytra are truncate behind and 
do not cover the pygidium. The legs are short, folding under the body 
in repose, the tibise broadened and fitted for digging. 

No species appear to have been reared in India, and little is known 
of the details of the metamorphosis of the family at all. So far as known 
the larvfiD are active and predaceous. They have anal cerci, the labruni 
and ocelli are wanting and they live wholly in concealment. The 
adults are found under bark or stones, among roots, in dung, in car- 
casses, in dead insects ; some (Teretrius, Teretriosoma), are known to 
be predaceous in the bores of Bostrichid beetles, others on insects 
found in the spots they frequent. A species of HUier is stated to 
feed on Agrotis larve in Corsica (Ann. Soc. Ent., France, 1864, p. 304). 
How far they are scavengers themselves and how far predaceous upon 
insects is uncertain ; none are in any degree injurious and it may be 
found that as a whole they are beneficial. They are rarely found 
in the open by day and are principally nocturnal in habit. 

Marseul’s Catalogue (Ann. Soc. Ent., France, 1862), enumerated 
1010 species of which 51 were Indian. Many additions have been made 
since that time and Lewis has published descriptions of many new spe- 
cies in the “Annals of Natural History.” In his recent Catalogue, 
Lewis enumerates 95 as occurring in India and Assam, apart from 
Ceylon and Burmah. These are Niponius (3), Hololepta (5), Trype^ 
ticiis (1), Teretriosoma (4), Teretrius (1), PI(b8iu8 (1), Apoblete8 (2), 
Platylister (3), Platy8oma ((S), Eblisia (1), PachylUter (5), Hister (23). 
Epierus (1), Pachylotmlu8 (1), Cypturu8 (4), Phelister (1), Anag ymma 
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(1), Notodoma (1), Sitalia (1), Epiechinus (1), Abrceus (3), Halacritus 
(1), Saprini^s (14), Onathonms (1). 




Fig. 170.— Pachylister 

BENOj^LENSIH. 


Fiff. 171 .— Hololbpta 
INDK'A. 


The family is divided into a number of sub-families which need 
not concern us. Hohlepta and PlcUj/soma include flattened black spe 
cies found under the bark of trees, where they prey upon bark- 
feeding insects. In Hohlepta ehngata, Er. this flattening is carried 
to an extraordinary extent, the beetle being scarcely thicker than a 
visiting card. Hister is the abundant genus with many species ; H, 
javanm, i^Ryk. is common in cow dung in the plains as is also H, bipus- 
tulatufi, Fabr. var imma^culatus, Saprinus interruptus, Payk. repre- 
sents this genus commonly, the beetle being black with a large yellow 
blotch on each elytron. 


Phalacrid.®. 

AntennfP with a distinct three-jointed club. Tarsi five-^jointed, fourth 
joint smalL Abdomen five visible ventral segments; front coxae 
globular y hind coxcb contiguous. 

A family closely resembling the next, but distinct in the structure 
of the coxa^. There are but few genera and the Indian species appear 
to be little known. Olibrus (5 spp.), Augasmus (3 spp.), and Phalacrus 
(6 spp.) are the recorded genera. 
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NiTIDULIDiE. 

Anlenncp with a club of three joints. Tarsi five-jointed^ fourth joint 
smallest ; ahdormn with five free ventral segments. Anterior coxce 
transverse ; elytra often truncate. 

Small beetles, of brown or black colour, finely pubescent above, 
which have a general resemblance to Staphylimdce as many have the 
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Fijr. 173 .— Larva of amfhi- 

CROSSUS DIB-COLOR. 

elytra trmicate, leaving the apical half of the abdomen exposed. The 
structural characters above separate them from other beetles and they 
can often be recognised in the field. 

The known larvae live principally in flowers, feeding, for instance, 
on the anthers, but also in dead animals and in deca3ring fruits. Car- 
pophilus hemipteruSf lives in dried fruits and similar food articles, feed- 
ing on this or possibly on moulds or fungi growing on this material. It 
has been reared from larvae found under the sheathing leaves of 
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bamboos. The beetles are found in a variety of situations ; many come 
to fallen fruits or to damaged fruits or plants to obtain the sap 
Others are found in flowers, 
particularly cotton flowers, in 
injured bolls, in the bores of 
insects, at cut canes, in almost 
any situation where they can 
obtain the sap of plants. Others 
are found at decaying animal 
flatter, or in hiding at the roots 
of plants, under leaves, etc. They 
have also been found breeding in the deca3dng fibres of the fruits of 
a palmyra palm and are common among decjaying vegetable matter 
breeding freely in decaying mangoes, for instance. Others are found 
killed by the sticky leaves of the tobacco plant. 

Murray summarises the habits of the group as follows : — 

‘ ‘ The chief function of this family is that of scavengers. Their 
main business is to clear off deca)dng substances from the face of the 
earth, especially those minute and neglected portions which have es- 
caped the attention of other scavengers whose operations are conducted 
on a larger scale. We may characterize them in one point of view as 
retail scavengers. They are so to speak, users-up of waste 
materials After the beast of prey has satisfied his hunger on the 
animal he has slain, after the hyana and the vulture have gorged them- 
selves on its carrion, after the fly with its army of maggots has consumed 
the soft parts, after the burying beetles and the Silphidee have borne 
their part in the clearing away and when nought but the bones remain, 
then come the NitidularicB to go over what they have left, to gnaw off 
every fragment of ligament or tendon and to leave the bones as nearly 
in the state of phosphate of lime as external treatment can. In another 
point of view, however, their employment is wholesale and wide enough. 
They conduct their operations all over the world, their branches extend 
into the most remote district ; the materials with which they have to 
do, although mere waste, have no other limit to their variety or their 
number than the organized substances found on the surface of the globe. 
As in all great establishments, too, the principle of division of labour 
is oarzied to a great extent. Each different kind of substance has a 



Fijf. 174. -CARroPHiLrs hrmiptkrus, 
LARVA, X 32. 
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different member of the firm told off to take charge of it. One species 
confines itself to rotten oranges, another to bones, a third to putrid 
fungi, a fourth to decaying figs. Decaying wood, decaying bark, decajdng 
flowers, decaying leaves, all furnish distinct employment to different 
species. They are not all scavengers, however. Many pass their lives 
in flowers ; others feed upon fresh victuals ; and Mr. Frederick Smith of 
the British Museum has, whilst I write, brought to my notice a species 
of Brachypeplus (B. auritus) which he has received from Australia, in 
a wild bee’s nest, where it feeds, both in the larva and perfect state 
on the wax and honey.” (Trans. Linn. Soc. Lond., XXIV, pp. 211-414 
1864.) 

Though of no economic importance, they are common insects and 
will be readily observed on crop plants under circumstances that would, 
in the absence of careful observation, give rise to the suggestion that 
they were themselves the originators of damage, whereas they arc es- 
sentially the followers of decay. 

Murray monographed part of the family in 1864. (Trans. linn. 
Soc., XXIV), while Reitter completed the work in 1873 (Verb. Ver. Brunii., 
Xll, pp. 5-194). Many species have been added since by M. Grouvelle, 
including Father Cardon’s species (Ann. Soc. Ent. Beige, 1891, 1892), 
and Harmand’s Darjeeling species (Ann. Soc. Ent. France, 1903, p. 108). 
A total of over 100 are known from India inclusive of Ceylon. Carpo- 
philiLsfoveicolliSy Mur, ajidC. hemipterus, L., are found under the sheath- 
ing leaves of bamboos where their larvte live and the latter, with other 
species, breeds freely in dried fruits in stores and godowns. C. dimi- 
diatusy F. var mutilatus, Er., is the common small brown species found 
in borer holes in canes, in cotton flowers, etc., in the plains. It has 
been reared from larva) found in bores of Chilo simplex in juar, the larva' 
feeding in the decomposing tissues. They pupated in the soil and re- 
mained two months as pupa* during the cold weather. Amph'icrossus 
discolor y Er., is a rounder deep brown insect, which has been bred from 
larvfie found under the bark of Semul [Bonibax makbaricum). 

COSSYPHODID.®. 

A small family of beetles, separated by Wassman from the foregoing 
and following families to receive certain Myrmecophilous insects. 
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Cossyphodintis indicusy Wassman, lives with Pheidole mlcatic^ps^ Rog.. 
and is the sole recorded Indian species. (Fig. 163). 

CoLYDIIDiE. 

Antmncp clubbed or dilated towards the apex. Tarsi four-jointed ; 
five visible ventral segments. 

These are small beetles of varied form found under bark in decay- 
ing trees or in fungi. They are not common and but few species are 
known from India. Tarphiosoma indicum, 

Wal., is described from Coimbatore. 

Dastarcus and Colobicus are also re- 
presented. Botrideres is, in Europe 
known to be predaceous on the larva* of 
the Bostrichid beetle, Sinoxf/lon, which 
bores in wood, and Stebbing records 
the same in India. A total of 17 species 
are recorded, Dastarcus indicus, Fairm., 
being common under the bark of trees 
in the plains. 



Fig. 175 .~Da8TaruU8 inuicus. 


Lathridiid^. 

Tarsi three-jointed ; arUennce with a club formed of one, ttvo or three 
joints. Ventral abdominal segments five or six, free, the first longest. 

Small beetles rarely more than one-tenth of an inch long, found in 
ants' nests and in decaying vegetable matter, where it is supposed they 
eat fungi. None appear to have been reared in India. Wassman 
writes about Coluocera maderce, Wall, and C. Behni, Wasm. Zeits. Wiss. 
Insecten Biol. 1, p. 384) which live with Prenolepis longicornis and 
Pheidole spp. in India. Assmuth observed the former to move with 
the ants along their runs when shifting nests and Wassman comments 
on the fact that C. Maderce, like Myrmecophila prenolepidis, is found in 
the nests of this ant in South America as in India, the beetle and cricket 
having apparently been carried by shipping with the ant. 

Eighteen species are recorded in Grenera Insectorum as Indian: 
Coluocera (!', Holoparamecus (6), Lathridiut (1), Ericmm (1), Cortiea- 
ria (3), Melanophthalma (5), Migneauxia (1). 
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TrOGOSITID.® (TeMNOCHILID-®, OSTOMIDiE). 

Tarsi with four apyarent^ but five actual (the first small)^ joirUs, An- 
tenncB with terminal segments dilated at one side. 


These beetles may be recognised with care, though superficially 
they closely resemble those of other families. They are small dark 

coloured beetles, with short antenna?, a well 
developed prothorax, the elytra closely 
fitting over the abdomen and short running 
legs and are predaceous in their habits. The 
species are in general found under the bark 
of trees and in decaying woody matter. Ten- 
ebroides (Trogosita) mauritanica^ Linn., is a 
cosmopolitan insect of which much is written 
but little known. It is commonly found 
Pig. 176.— Trogosita ^ stored grains such as wheat, etc., and in 

MAIJRITANICA, X 3. ° i , . n 

almonds and similar seeds, but is generally 
accounted as a predaceous insect, really useful since it feeds on other 
insects that feed on the wheat ; against this must be put the fact 
that it has been reared in India more than once from almonds and 
rice in which no other insect was found ; it is probable that, in view 




Fig. 177.— Trogosita 

MAURITARICA LARVA, X 3. 


Fig. 178.-ALXNDBIA PARALLRLA, X 1}. 
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of all the evidence, the larva is grain-eating, the beetle predaceous, 
that it was once a grain-eating insect, became predaceous, but still 
can feed on grain if insects are not available. A. M. Lea records 
both larva and imago as feeding on caterpillars in Tasmania 
(1908). The larva causes a peculiar form of injury to wheat seed, eating 
out the embryo only and leaving the remainder of the grain intact. 
It is worth noting that it is found living in the open, the larva feed- 
ing on larvap that live under the bark of the oak and chestnut trees in 
Europe, Alindria parallela, Lev., is a larger black insect caught at 
light during the rains and Lardites chevrokUi^ Reitt., is to be found 
under the bark of trees. 

A. Leveillee has catalogued the family (Ann. Soc. Ent., France, 
1900, p. 1). He gives 17 species as foimd in the Indian region including 
Alindria (3), Melambia (4), Temnochila (1), Asava (1), Tene- 
broides (1), Acrops (3), Grynchartna (1), Ancyrona (3) . 

MoNOTOMIDiE. 

Two Darjeeling insects are recorded, Europe indica, Giouv. and 
Europe harmandi, Grouv. (Ann. Soc. Ent., France, LXXll, p. 123). 


OuCUJIDiE. 

UeuuUy email broum flaUened beetles, tarsi apparently four-jointed, the 
first joifU often small, Antennce long, ivith a small 
club (often absent). 

These little beetles do not readily come into a general definition 
and are not easily recognisable. The family as a whole are found under 
tree bark, in decaying wood and attacking stored produce. Several 
species are found feeding upon grain and stored produce in India, 
and others have been recorded in Indian Museum Notes. The most 
noted is Silvanus suriiMimensie, Fabr., whose larva lives in dried 
fruit, flour, dried mohwa (the calyx of Bassia lalifolia) and similar vege- 
table matter. The complete life-history occupies about 7 weeks ; the 
eggs are laid in the food, the larvsc feed inside or between two pieces 
and pupate in a chamber closed in with bitten pieces of their food. 
This insect causes considerable annual loss in India, attacking Mohwa, 
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for instance, during the rainy weather and breeding in it steadily till 
much is lost. Lcemophlceus pusillus, F., is a brown beetle which has 



Fi|f. 179.— SiLVANUb BUKINA- 
MRN8IR, X 20. 


been reared from larvse in dried fruit 
and in ship’s biscuit in Calcutta. 
Lamotmetus fermgineus, Gerst., was 
recoided as feeding upon cut cane 
and probably habitually feeds upon 
sap. L. insignis, Grouv., was found 
in the wood of a tree bored by 
Smoxylon and is probably equally 
harmless Heciarthrum heros, F. 
(brevifossum, Newm.) is a larger 
black beetle, found under tree bark 
and in wood tunnelled by borers 
About twenty species are recorded 
as Indian, and many remain to be 
recorded when they are more col- 
lected. 




Fig. 181 .— OucuJUH 

HJEMATODKS LARVA. 

(From Chapu if* ) 


Fig. 180.— Silva NUB sr- 
RIKAMRNSIS, LARVA, x20, 
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Cryptophaoid-®. 

Antenncp with a three^jointed chib. Tarsi five- jointed, rarely hete 
romerous in males. Five abdominal visible ventral 
segments, first longest. 

Small oblong beetles, pubescent above, found in mushrooms and 
decajdng plants. Ten Indian species are described by Motschulsky 
Reitter and Grouvelle. 


Helotid®. 

Five visible ventral segments. Basal tarsal joint reduced. 

This is a small family of beetles resembling the Erotylidce in ap- 
pearance and found feeding on the flowing sap of trees. Helota is 
represented by twenty species from the hills, mainly described by Rit- 
sema (Notes, Leyden Mus., 1893-11K)1). Helota mellyi, Westw., is des- 
cribed and figured from Simla (Cab. Or. Entom., PI. XLl, Fig. 8). H. 
servillei, Ho. (Coleopterists ’ Manual, 3, p. 187) from Poona and H, 
Guerinii, Ho. (loc. cit., p. 188), are the previously described Indian 
species, 

Thorictid®. 

Antenna, clubbed : prothorax large, elytra short. Tarsi five-jointed. 
Head sunk in prothorax. 

A small family of peculiar beetles, of which very little is known, 
and which are separated on the above structural characters. Thorictu^ 
heiwij Wassm. (Fig. 153), is myrmecophilous and T. indicus, Grouv., 
was found at Belgaum. 


Erotylid®. 

Antennw with a three or jour-jointed club. Tarsi with five joints^ 
the fourth joint reduced in some forms, the basal thre^ 
often broad and pubescent, 

A moderately large family of small beetles, found chiefly in mush- 
rooms and plant stems, where also their larvae live. The fourth tarsal 
joint is so small as to be scarcely visible and they appear to have four- 
jointed tarsi. The individuals of the family will scarcely be distin- 
guished by the above characters and the accurate diagnosis of the family 
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includes the trophal characters also. Males and females are much 
alike with no marked sexual characters. Apparently no Indian spe- 
cies has been reared and but few larvae 
are known at all. The greater number 
of the species are found in the New 
World; Fowler and Kuhnt have listed 
the family in Genera Insectorum (1909). 

Languriinw are represented in India, 
by elongate slender beetles, the elytra 
with metallic blue or green colouring, 
the prothorax dull red or metallic green ; 
they are found on the leaves of plants 
but not apparently in the plains. One 
species (Tetralanguria elongata F.) is very 
common in the hills and can be caught in numbers. This genus in 
America contains the “Clover Stem Borer” (T, mmardi, Lac.) a 
minor pest and the Indian species will probably be found to be borers 
in plant stems also. A total of 35 species are described from India, 
wholly hill forest insects. 



Fi(?. 182.~TBTHALANOnRIA 
ELONOATA. 


ErotylincB — A total of 31 species are known, from hill and forest 
localities almost wholly. Amhh/opuSy Triplax, Aulacochilus, Episcapha 
are the commoner genera. Gorham’s papers on the collections of 
Andrewes should be consulted. (Ann. Soc. Ent. Beige., 1895, p. 328, 
1903, p. 323.) 


Mycetophagid^. 

Antenncp with a two or three-jointed club. Tarsi four- 'jointed y 
the anterior tarsi three- jointed in males. 

Small beetles of dull colour found in “Mushrooms” and under 
the bark of trees. No Indian species are recorded, though several are 
known from Ceylon. 

CocciNELLiD^. — Ladybird Beetles, 

Tarsi apjuirently three-jointed, the second joint expanded and 
pnbescent. Antennas short, not clubbed. 

These small beetles are most readily recognised by their oval or 
rounded form, and their warning colours which include black, red, 



304 


OOLBOPTBRA. 


yellow and brown, alone or together. The tarsi at once separate them 
from the family they are most readily confused with in the field, the 
Chtysomelidcey these having apparently four- 
jointed tarsi. They are most closely allied 
to the Endomychidce but differ in the anten- 
nae, which in the latter are clubbed. These 
beetles are rarely more than one-quarter of 
an inch long ; the head is small and nearly 
hidden by the prothorax (see Hippodamia) 
which fits smoothly into the rounded elytra. 

The antennae are not distinctly clubbed, moderately long. The 
short biting mouth parts are not conspicuous. The legs are short, hidden 
under the body and formed for running. Males and females are not 
distinguishable on superficial characters and are of the same size, as a 
rule, the male sometimes smaller. 

The life-history is well known and several Indian species have been 
reared. Eggs are laid in clusters, openly on the plants, and are cigar- 

shaped yellow bodies laid 
on end. (Plate XVII.) 
The larva* are active, 
widest in the middle and 
tapering to either end ; the 
head is small, the thoracic 
segments broad. Each 
segment has spines or 
tubercles bearing hairs. 
The abdomen tapers and 
there is an anal foot which 
assists locomotion. Most are black or slate coloured, some a vivid 
red and a number have waxy processes similar to those of the mealy 
bugs on which they feed and which render it difficult to distinguish 
them from their prey. , When full grown, they pupate openly on a 
plant, the larva firmly fixing itself by its anal foot and the pupa 
remaining often partly enveloped by the larval skin which bursts along 
the dorsal surface. The larval, as the pupal, life is short, the whole life 
history occupying but a short time, often not more than three weeks. 




Pig. 18.S.— A. CocciNRLtli) 
B. CHKY80MBUD TAKSCR. 




PLATE XVII. — Chilombnes Sexmacclata. 

The Six-spotted Ladybird Beetle. 

Fig. 1. Egg when laid. 

„ 2. „ jaet before hatching. 

„ 3. lArva, first instar. 

„ 4. ,, third „ 

„ 5. „ fourth „ 

„ 6. Pupa. 

„ 7. Imago. 

,, 8. Cotton plant with aphides. 

tf ^Bigg cluster on leaf slightly magnified. 

„ 10, Larva „ „ „ 

If n >« M 

II 12, Imago ,1 II ,, 

The black hair lines show the actual size of the figures 1—^7^ and the 
white ones on the plant those of 8 to 12 on the plant. 
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Hibernation or periods of scarcity are universally passed in the imago 
stage, the beetles living for long periods without food and awaiting 

the proper conditions for egg-laying. 
The imago is protected by the exud- 
ation of oil, in some cases, an acrid 
yellow fluid being excreted at pores 
on the margin of the prothorax or at 
the joints of the legs. With the excep- 
tion of E'pilachnides, nearly all are 
predaceous upon scale insects, mealy- 
bugs, aphides and similar small forms 
of life Many species are known though 
no complete list of Indian forms is 
available. The most important of the 
plains forms are described below ; this 
by no means exhausts the common 
species, and much has yet to be learnt 
of the species which prey upon the less evident forms of pests. Each 
species appears to have a well defined series of prey, whic;h it exceeds 
only when it must, and we know little of what })rey8 upon the rarer 
species of Aphides and Coccides. 

A great deal has been written about the value of introducing lady- 
bird beetles to destroy scale insects and the like ; hundreds of trials 
have been made, a regular exchange of CoccineUids was established and, 
as a result, there was one real case in which good resulted. Unfor- 
tunately, the idea has been taken up by the Press at different times and 
still crops up. Ladybirds, like parasites, do their best wliere nature 
puts them, but cannot be moved about the world to eat indiscriminately. 
The species of tliis country play an essential part in maintaining an 
equable balance of life, and we have a large number of useful species 
which would repay more careful study. Cocnnelhds arc divided into 
two series those with simple or bifid mandibles which feed on insects, 
and those with many toothed mandibles which feed upon plant tissues. 
All of the species mentioned are confined in the first series, excepting 
Epilachna, Crotch revised the family in 1874 and since then Gorham 
has described numerous species (Ann. Soc. Ent. Beige, 1892, 1894, 
1895, 1903) as has also Weise (Ann. Soc. Ent. Beige, 1892, 1895 and 

20 



Fig. 185.— Chilocorus nioritok 
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Stettiner, Ent., Zeit. 1908). We may divide the family into the Cocci-- 
nellincB insectivorous, EpilachnincB herbivorous; the former may 
be divided again. Of the Coccinellini, 84 species are recorded, of the 
Chilocorini^^. of fhe Scymnini (Scymnus) 29, Exoplectrini(Vedalm, etc.) 
10, and of the Rhizcbiini (Aults) five species. In the Epilachninw 38 
species are described. These beetles are extremely variable in size, 
colouring and markings ; climate exerts a marked influence on them, 
and it is possible the number of distinct species is not really so large. 

Coccinella includes three common species, two of which are wide- 
spread in our limits. (\ septempunctata^ Linn., is the abundant Seven- 
spotted Ladybird which is found on wheat and mustard. The larva* 
are slate coloured with yellow spots, very active and feeding voraciously 
on the wheat aphis (Macrosiphum granarium, Kby.) and the Mustard 
aphis (Aphis brassiccB, Linn.). The beetle is red with three black spots 
on each elytron and a joint one at the scutellum, with some white on 
the pro thorax and head. In the hills, as in Europe, the size of the 
black spots is constant ; in the plains it varies immensely and some 
beetles have them so large that they fuse and almost cover the elytra. 
Like their prey, this species is found only in the cold weather in the 
plains ; the beetles have been found to go into dense grass and other 
sheltered spots in March where they apparently remain until the fol- 
lowing cold weather. This species is a very important check on the 
increase of the Aphides it feeds on and one of the most economically 
valuable insects in India. In the Punjab (and rarely further South), 
we find also the Eleven Spotted species, T. undecimpunctata, Linn., 
with a similar life-history and habits. Both are palearctic insects 
which have spread into the Punjab and further south and adapted 
themselves to the conditions by a prolonged period of rest; the evid- 
ence points to this period of rest being passed in the imago stage. 
This species has only once been found in Behar while it is very common 
in the Punjab. Its usual southern limit appears to be in the United 
Provinces. 

(7. repandttf Thunb., is a widespread insect in the plains, the spots 
in the form of three black curved bands and a small central spot ; it is 
found abundantly in the cold weather feeding on mustard aphis, 
(Aphis brassicce), and is reported to feed on A leurodes bergi, Zehn ., in J ava. 
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Thea cincta, Fabr., is a round yellowish insect found feeding on the 
fruiting bodies (Perithecia) of the fungus that attacks mulberry leaves 
{Phyllactinia corylea, Karst.). Larvte were rear^^d upon this material 
and a great number of individuals were found on the mulberry bushes. 
It presumably has other food also. 

Chilomenes Hexmaculata, Fabr., is the commonest 8j)ecies in the 
plains. It is a small rounded beetle, varying in colour from red to 
canary yellow , usually yellow. It deposits eggs on the leaves of the 
cotton plant, among or near an aphis colony. Each egg is oval, almost 
cigar-shaped, about one-twentieth of an inch long, light yellow in 
colour. (Plate XVIT.) In captivity a beetle lays about 1)0 eggs in clus- 
ters of about t) each. These eggs hatch in four to five days, a small 
spinose larva appearing which at once begins to feed on aphis ; it runs 
actively about seeking aphides and crushed skins of the victims testify 
to its rapacity. In captivity each larva required about 200 aphides a 
day and lived thus for 10 to 13 days. The young larva is black, with 
long legs, the body tapering to tlie liind end ; as it grows older, 
white spots appear and the full-grown larva is black with yellow and 
white blotches. Pupation takes place on the leaf, the larva fixing 
itself by the tail, the pupa only partly emerging from the cast skin in 
some cases. The beetle emerges after four to six days and also feeds on 
aphis. Besides the Cotton Aphis (Aphis (jossyfH, Glov.), this species 
feeds on Aphis cardui, Linn., and on Aphis aduUa, Zehnt. When food 
is not available, the beetle waits, hiding in shelter until food is again 
forthcoming and eggs can be laid. These periods of rest may be of 
many weeks’ duration, but if food is available, the species goes on breed- 
ing except in the very cold weather. 

Scymnus includes the smallest species, 
round pubescent beetles of usually dull brown 
or black colour. Scymnus xerampelinus^ Muls., 
is common, feeding on cotton aphis (Aphis 
(jossypii, Glov.); the larva is clothed in 
white waxy processes which make it look like 
a mealybug ; a single larva required 75 
aphides daily for its food and lived 7 to 10 
days. The pupa remains in the cast larval 
skin, emerging as a beetle after a week. This species occurs witli 



Fig. IHS.—Soymnus 

XEHAMPKLINUK, x 8. 
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S. nubtlans, Muls., throughout the plains, feeding also on cotton 
mealybug. We figure Auhs vestita, Muls. (PL LXXXIV, Pigs. 7, 8, 
9), found feeding upon Monophlehis. This beetle and its larva are 
found on trees infested by this mealybug and would readily escape 
notice. Like its prev the beetle appears only from February or 
earlier to May, and breeds freely at that time ; the beetle is found 
during the rains in concealment on the bark, awaiting the return of 
Monophlehus^ (Mem. Agric. Dept., India, VoL II, No. VII.) 

Chilocorus niqritus, Fabr. is a moderate-sized round black beetle, 
very shiny, which feeds on A phu cardni as well as several scale insects 
(Asterolecanmm) and aphides. It is widely distributed but rarely found 
abundantly. Brumm suturahs, Fabr., is yellowish with black stripes 
on the el)rtra. It feeds on cotton aphis, cotton mealybug and probably 
other small sucking insects. The larva was reared on Phenacoccus in- 
solUus, Gr. ; it is a sluggish insect, grey covered with a fine white bloom, 
measuring about five millimetres in length, two and a half in breadth 
the abdomen being the thickest part. It eats the mealybugs in all 
stages and pupates among them in the usual way. Clams soror, We., 
is a small round beetle found feeding upon the Castor Mealy Wing 
(Aleurodes.^p.). The stages are figured. (Plate LXXXl, Figs. 9, 10, Jl.) 

Ejnlachna is herbivorous and is universally distributed. The 
beetles are comparatively large for this family, of a dull red-brown 
colour with black markings. The vari- 
ability of the markings has led to the 
species having many names and it is not 
clear how many species there are. Our 
common ones fall into two t 3 rpe 8 , E. 
dodera-stigmaj Muls with 12 spots, E. 
vigintmto-punctata, ¥sLhr.,w\t]i2H. These 
vary in colour, in size and number of 
spots, in extent of pubescence, and in 
the extent to which the colour, is ob- 
scured by dark sufEusion. So far as can 
be seen the life-history is the same throughout the common Indian 
forms ; eggs are laid in clusters on the leaves, which hatch to oval 
yellow grubs with spiny processes ; these feed on the epidermis of the 
leaf and pupate there when full grown in the ordinary manner. 



Fi^r, 187.--KP1LACHNA VIOINTI- 
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Cucurbitaoeous and Solanaceous plants are their food and they may 
be destructive when abundant. 



Fig. 188 .— Bmla(‘hna 

DODEOA-STKiMA. 


Collecting. — Coccinellids are of such impor- 
tance that no opportunity of collecting 
should be lost. Above all, when collecting, 
it is useful to search carefully for their food ; 
the value of each species depends wholly 
upon their food and while some are restric- 
ted to one or a very few insects, others are 
probably less restricted. The question of 
food also determines the times at which 


they are prevalent and we are still largely ignoi*ant of how these insects 


passthrough the year. (\)ccinellid larvae are very easy to rear if given 


sufficient food and the adults, if well fed, lay eggs freely in captivity. 


ENDOMVCHlDiB. 


Antennrp moderatebf long with a three- pinted club. Tarsi 
npparcntljf three-jointed hut really four-jointed ; 
the basal two joints broad. 


These beetles are distinct from all but the preceding (Coccinellidtr) 
in the peculiar tarsi ; the longer clubbed antenna^ further separate them 
from Coccinellidcc. The family is not a 


large one ; all known are apparently feeders 
on lichens and fungi, and are found in 
concealment often gregariously. They are 
characteristic of moister warm areas than 
the plains of India. The transformations 
of several species have been recorded in 
America and Europe, but much remains 
to be learnt. The student should consult 
Gorham’s papers ; the species of Ceylon 
are described (Proc. Zool. Soc., 1886, p. 
154) and some new Indian species (loc. cit. 
1897, p. 466, Ann. Soc. Ent. Beige, 1895, 
p. 328, 1903, p. 323). Nineteen Indian 
species are recorded. 



Fig. 189 .— Bumorphus 
PCLCHRIPBS. 
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Dermestid^e. 

Tarsi wiih five-pmts ; antennce short with a club, and received under 
the prothorax in a cavity. Head retractile. 

These small beetles are not readily separated from those which 
come nearest to them unless the life- history is known, the commonest 

sj)ecies, which are household pests, having 
characteristic larvtc. The beetles are often 
clothed with fine hair or scales. The head 
in some bears a median ocellus. The api- 
cal joint of the antennae in the males may 
become enlarged. 

The life-histoiy is known in general but of 
no Indian species except the household ones 
The larva' are predaceous or feed upon dried 
animal matter. The free-living larvae are 
found under the bark of trees and in similar 
situations wheie there is a quantity of 
insect larvae on which they can feed. House- 
hold species feed upon skins, horns, wool 
and similar dried animal matter. The larva are characterised by the 
development of tufts of long hairs (Plate XVI II), which in some cases 
reaches an extraordinary development, especially in the predaceous 
free-living species. The reader should consult the figure in Sharp’s 
Insects for a typical free-living Dermestid larva, such as is found under 
the bark of trees. Other larva are provided with small terminal and 
lateral tufts of hairs, capable of being moved and extended. These 
larvae eat into their food, making holes in skins or horns and complet- 
ing their metamorphosis there. The length of the life-history is not 
known but it can be very greatly extended in every stage, if food is 
scarce. It is known that the eggs are capable of remaining unhatched 
tor long periods, that larva? will starve and that the pupal stage may 
be a very long one. The pupa^ is commonly found almost wholly 
enveloped by the larval skin which is not shed but only splits along the 
dorsum. Several household species are likely to be found, having been 
recorded several times ; these are cosmopolitan insects spread by 
commerce. 





PJjATE XVIII. — Anthrbnus Vorax. 

The Woolly Bear. 

Fijr. 1. Larva, dorsal view, x 12. 

,, 2. Young larva, feeding on a bristle, x 12. 

,, 3 Pupa, in the larval skin, which is open along the dorsal line. 

X 10. 



M Egg. 


X 20. 
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The recorded species are less than twenty, including the cosmo- 
politan DermesUs cadaverinusy F., and the species mentioned below. 

Dermestes vulpinus, F., whose larva feeds upon the cocoons of silk 
worms, is common in India, as elsewhere. It is curiously fond of these 
cocoons eating through the silk to reach the pupa within, on which it 
feeds. Cleghorn mentions it as a destiuctive insect to silk in India, 
the cocoons having to be quickly reeled off to avoid loss. (Indian Mus. 
Notes, I, p. 47.) Silkworm cocoons (containing pupae) must be so 
packed that the beetle cannot get access to them or the coccons on 
arrival will probably be infested and paitly spoiled. Dermestes larva 
is elongate, cylindrical, tapering behind ; the prothorax is large, the 
hind end bears two dorsal hooks and a ventral anal tube. Each segment 
has a dorsal plate, behind which is an erect row of long hairs and 
a backwardly directed row of stiff hairs ; there are longer hairs on the 
sides, and a third row on the prothorax. Aethriostonui undulaia, 
Motsch., is found in wheat. Its larva is broad, with short hairs, with 
no anal tube or hooks. The part it plays in wheat is not ascertained 
but it is likely to be predaceous upon the other insects there or to feed 
on their dead bodies. The larva of Attagenus is similar but the seg- 
ments are completely hardened above and each segment fits over the 
next ; there are no hooks or anal tube, and each segment is clothed in 
scales, with also a row of hairs which extend on to the sides ; the hind 
end bears a bundle of hairs. A, ghriosw, Fabr., probably occurs in 
India. The larva* of AnthrenuSy TiresiaSy Trogodervfia , are provided 
also with bundles of long hairs on the posterior segments, these hairs 
being moveable and erectile, often of peculiar form; in Anthrenun the 
bundles are on the three posterior segments. A. vorax, Wat., is known 
to attack skins and horns in India, as well as woollen clothes and the 
bristles used in making brushes, and is constantly reported as destruc- 
tive. (Plate XVIII.) 


Byrrhtd^. 

AntenncB clubbed. Head retract^dy tarsi five-joirUedy 
a prosternal spine fits a mesosternal cavity. 

Small oval beetles, convex and short, of dark colour, found under 
stones and on the soil in temperate regions. They are vegetarian, one 
genus (Chelonarium) living also on the leaves of trees. C. indicuniy Gi*., 
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lives in the plains of India but is rare. Motschulsky described five 
Indian and one Burmese species of Byrrhinm. Four other species are 
described, Chehnarimn indicum. Grouv., being the most widespread. 

Georyssid.b. 

Antemifr ninr-jointed, three forming a club. 

Tarsi of four joints. 

A tiny family of beetles distinguished on the above characters 
and chiefly found burrowing in soil in the Northern Hemisphere. 
Two species of Georyssus occur in Ceylon. 

Hkterocerid^. 

Aniennee with a long seven- jointed club. Tarsi four- jointed. 

Semi-aquatic beetles found burrowing in the mud of river-banks 
and tanks. They are capable of stridulating and on being seized, emit 




Flfr. 102 — HKTKK0<'K 
HITS MAROINATUS 
LARVA. 

Fif?. 191 .— Hktkroceri’h sr (Frow Chnimh.) 


a sound. The life-history of the European species is known, the pub“ 
escent larva' burrowing in mud. Little is known of the Indian species, 
six species being recorded. Th^y are common in freshwater in India 
and come freely to light. The beetle is probably predaceous, feeding 
on the insect life of its habitat which is abundant and having its body 
and strong expanded legs formed for burrowing in the wet mud in 
which it lives. 
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PARNTDiE. 

AnienncB variable. Tarsi five-joirUed, the last joint large ; 
prosternum produced in front to protect the mouth, 
behind to fit into the mesosternum. Aquatic. 

Small beetles clothed in fine pubescence, found in water. They 
are seen clinging to plants, stems and other objects in running water 
for which purpose they have the enlarged tarsal joint and claws, and 
the pubescence holds a sufficiently large bubble of air to supply the 
needs of respiration. The pubescence in Parnus covers the whole body, 
which is thus set in a bubble of air, but in Elmis extends only along the 
ventral surface, to carry air to the spiracles. The family are possibly 
simply clavicorn beetles which have, from feeding on decaying vege- 
tation near water, become aquatic and retain the same food habits. 
Their larvjc are also aquatic, wholly unknown as yet in India. 

Less than ten species are recorded, in the genera, Drgops, Parygrus. 
Stenelmis and Sostea. Dryops opacus, (xrouv., is the common species 
found frequently at light in the plains and hills. 

Cl01T>M. 

Antenna* of eight to eleven joints, with a three -jointed club. 

Tarsi usually of four joints, the first small, the last 
long. Abdonum of five segments, first longest. 

Small insects of cylindrical form, uniformly coloured in deep brown 
or yellow, with small impressed points on the elytra. The beetles are 
found in corky mushrooms, usually in all stages of development to- 
gether. Lyrtoxylon japonum, lieitt., is recorded from the Himalayas 
and Japan. 


BoSTRYCHIDi®. 

Antennw with a three-jointed club. Tarsi five-jomted, 
basal joint small, second and fifth long. 

The family is recognisable most easily by the cylindrical form, the 
produced and tuberculate prothorax in many cases, and the general 
resemblance to Scolytidcr, from which they differ in the straight (not 
elbowed) antennso, in which the apical joints are often expanded on one 
side only, and in their tarsi, which are five-jointed. They are .mall 
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insects, scarcely as much as a quarter of an inch long and neai‘ly 
always the dull black or deep brown of wood-boring and light-shun- 



Fig. 193.-B08TK\( HUh KiUALIS LAHVA, 1MA<.0 ANI> HOKhl> WOOD. [J. M. N.] 


ning insects The body is cylindrical, the integument thickened and 
hard, the structure compact and the insect well fitted for boring tun- 
nels in wood. The legs aie short, the femora and tibiae broadened, 
folding up under the body, the trophi are well developed and poweiful. 
In many the front of the prothoiax overhangs the head and is toothed 
and roughened, while in some the body terminates behind in a flat slope 
in which are tubercles, as if the hind end had been cut off obliquely 
and tubercles put in for the beetle to get a purchase on the sides of the 
tunnel. Males and females aie alike in appearance, the former the 
smaller. 

The life-history of some species is known and details must be sought 
in the literatuie of forest insects In general, the beetles bore tunnels 
in wood, depositing eggs in these tunnels ; the larva? are white, the body 
white, soft and tapering behind, the apex curled round underneath. 
Thoracic legs are usually present, §yes are absent and there are small 
four-jointed antennae. The larval food is the same as that of the 
imago ; pupation takes place in the larval tunnel, no cocoon being 
formed. In the known common plains species there are at least two 
broods yearly, the beetles emerging after the cold weather, a brood 
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being completed before the rains and a second brood commencing then ; 
this may be a hibernation brood or may emerge and yield a third or 

hibernation brood. In warmer parts 
of the plains there is no hibernation 
but it is not known whether there are 
then more than three broods. 

The family is of importance as it 
contains species which destroy cut 
timber or dry wood, as well as bam- 
boos ; in one species at least, stored 
grain and food products are attacked. 
The function in nature of these beetles 
is to clear away dead wood ; when 
these beetles attack furniture and cut 
wood, as well as bamboos, they are 
serious pests. The bamboo-boring 

species are extremely common in the 
plains but the remainder aie almost 
wholly forest insects and only foimd 
outside forest limits in dry wood. 

There are two special points about the bamboo-boring species that are 

worth note ; there is a general belief, not confined to India, that 

bamboos must be cut at certain phases of the moon or they will be 
attacked by Bostrychids ; this is probably connected with the rise and 
fall of sap, bamboos cut at one time containing less sap than those cut 
at another ; secondly it is a general custom to soak bamboos in water 
for a number of days, after which they are not attacked ; any one 
may observe the effect of this by using unsoaked bamboos in a roof ; 
they are attacked very heavily and almost at once, while soaked bam- 
boos are not ; the explanation probably is that soaking removes not 
only sugar and soluble carbohydrates but also albumens, and leaves 
the bamboo without nutritious content. 

These beetles suffer from a considerable number of enemies, small 
beetles which invade their tunnels and attack them or their young. 
HisteridcB of the genera Teretriosomo and are found in their 
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burrows and Lesne mentions a Colydiid beetle (Bothrideres) which lives 
upon Sinoxylon crassum, Cleridce attack them also (CylidruSy DenopSt 
TilluSy Opilo. etc.), and a Melyrid (Axinotarsus) is also recorded. Hy- 
menopterous parasites are known but are uncommon. 

The family has recently been monographed by Lesne (Ann. Soc. 
Ent. France, 1896, p. 95 ; 1897, p. 319 : 1898, p. 438 ; ]90(), p. 473 ; 
190(i, p 445). He divides it as follows 

1. Psoincc. 

11. Polycaonhur. 

III. Dhioderincp, 

IV. Bosirichinoo . 


1. Bostrichines. Bostrichi. 

Xyloperthi. 

2. Apatines. 

3. Sinoxylonines. 


Of the PolycaonivcF. one Indian Heterarthron is recorded. The 
Dnwderirup. Bostrichmes and Sinoxylines are alone of any importance 
in India. In the first, five species of Dimderus and one of Rhzopertha 
occurs in India. Of the Bostrichines ^ there are nine Bostnehy and seven 
Xyloperthi recovded. In the Sinoxylines, 17 Indian species are recorded. 


Dtnodtrus distinctus., Le., attacks the branches of mango. /) 
pilifrons, Le., is bred in bamboos, both green and dry, as in wood. D. 
minulus, Fabr., is smaller than the prece- 
ding and is common also in bamboos. It 
was also found in cut sugarcane. Rhizo- 
pertha dominica, Fabr. (pusillay F.), is a 
household pest boring into biscuits and 
other dry stored produce, as well as grain. 

It is apparently common in Indian houses 
and we have reared it from wheat flour. 

Bostrichopsis parallehy Le., is mentioned 
by E. P. Stebbing as boring in bamboos. 

Bostrychus aeqmlis, Wat. (fig. 192), was 
found in tea-boxes from Calicut. Sinoxylon 

indicunty Le., has been captured in many ' Fi^T l %, - D inodertj s 
localities in South India and Burmah, but distinotus. [I. M, N.1 
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does not appear to have been reared. S. anale, Le., has a length of 
one-eighth to a quarter of an inch and is commonly found boring in cut 
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and dead wood. A number of trees it infests are recorded, as well as 
bamboos ; apart from its significance as a forest pest, it is likely to 
be found anywhere in the plains. It is the species twice referred to in 
Indian Museum Notes (ITT, p. 123, V, p. 113) and we have reared it 
from ordinary dry wood in Behar. S. conUjerum, (lerst., is recorded 
in South India, and is widespread in the tropics. aS. crassum, Le., is 
referred to by de Niceville (Indian Mus. Notes, V, p. lOG) as boring in 
Acacia catechu and is known to attack the cut or dead wood of other trees. 


PTlMJDiK. 

Tarsi five- jointed, Antennoe often with a feeble three- jointed 
club. Head retractile into the prothorax. 

Small beetles, often of cylindrical form, the integument hard : the 
tarsi are of five joints, the basal two subequal in length (c. f. Bostri- 
chidHe). The colours are sombre, dark brown or black predominating. 
The antennae are often feebly clubbed. 

The larvae are well-known as borers in wood, furniture, dried fari- 
naceous matter, books, drugs and tobacco. These larva» are of a form 
similar to the Lamellicornia, the body white and thickset, set with fine 
hairs, and curved back on itself ; the head is small with distinct eyes 
and small antenna usually of two joints, the body is finely wrinkled, 
and there are three pairs of legs. These larva* eat tunnels and are very 
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destructive ; pupation takes place in a cocoon in the tunnel. The 
beetles on emergence couple and lay eggs soon after. 

The family, which is a large 
one, is divided into two, the 
Ptinides, with the antennae in- 
serted on the frons, Anohiides 
with the antennae inserted on 
the anterior margin of the eyes. 

Ptinus includes the cosmopolitan 
P. fur, Linn., a museum pest, 
and P,ni(jemmmus, Boi. Gibbium 
contains a cosmopolitan species. 

6r. scotiaSy Czen., a small shiny 
brown insect with swollen and 
united elytra, and no wings. It 
is a household pest and is re- 
corded (Indian Mus. Notes, I, 
p. 106) as feeding on the outer 
shells of opium cakes ; the larva 
makes a hard whitish cocoon 
of anal secretion ; we have reared 
it from the rubbish found in 
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the bottom of a cupboard of papers 
in an office in Dharwar ; the insect is 
common in Egypt and the East, 
feeding on all manner of dried animal 
and vegetable matter and is recorded 
from a box of cayenne pepper. 

Of the Anobiides, Anobium is the 
best known, the larva* boring in dry 
wood and furniture, the beetles in the 
tunnels producing the knocking noise 
•known in England as the “Death 
Watch.” Anobium (Sitodrepa) panicea, 
Linn., is found attacking books, papers, 
dry wood and similar dried vegetable matter. Th^ beetle and grub are 
both borers, making neat cylindrical tunnels in which they live. The 



98.— Gibbium scon ah. 
[I. M. N.] 
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beetle is said to knock with its head in the tunnels, as a signal presum- 
ably to others of its kind. This is a cosmopolitan insect and is common 
in books in this country. Lasioderma testacea, Duft. (Plate XIX), 
is slightly broader but otherwise similar in appearance, pubescent brown 
with five lines on the elytra. It bores in cheroots and cigarettes, the 
larva also boring in the same place. This insect is a serious pest in cured 
tobacco and any form is liable to become infested. The larva pupates 
in a case in the tobacco or between the cheroots and the life-history is 
a short one. It is recorded as attacking opium in the Gazipur Factory 
(Indian Mus. Notes, 1, p. 57) and is a well-known insect in South Indian 
tobacco factories. It may also be found in turmeric and probably 
other drugs sold in the bazaars. In addition to the above household 
species, nine species have been described from this country. No 
details of the lives of these free-living species are available. 

MALACODERMAT A . 

This group may be divided as follows : — 

Lycidce, j 

Lampyridce. 

Telephoridw (Cantharida*), r Here treated as Mahcodermidd, 

DfilidcB, 

Melyridce, {Malachiidce . ) 

CleridcB. 

LymexylonidcB, 

RhagophthalmidcB. 

Amongst important recent papers are Gorham’s on the Andrewes 
collection (Ann. Soc. Ent. Beige, 1895, p. 294 ; 1903, p . 323 ; Proc. 
Zool. Soc., London, 1889, p. 96) and Bourgeois’ papers (Ann. Soc. Ent. 
Beige, 1892, p. 7 ; U)05, p. 46 ; 1906, p. 99 : 1891, CXXXVII ; Bull. 
Soc. Ent. France, 1896, p. 117 ; Ann. Soc. Ent. France, 1903, p. 
478; 1905, p. 127). For Lycidcp, Waterhouse’s Illustrations of Typical 
Coleoptera, Vol. I, is valuable and the Lampyridcp are listed by Olivier 
in Genera Insectorum. 

Malacodermid.®. 

Tarsi five-jointed. Integuimnt soft. Six. 
seven or eight ventral segments. 

This family is a large assemblage of forms which are difficult to 
define accurately but which are, as a general rule, easily recognised. 
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The colours are often sombre, though many are yellow and a few a vivid 
red. They vary in length up to nearly half an inch. The body is flat- 



200 — Malaioobk 
MII» tarva, X .S 



Fir 201.— Malacodermiu 
LARVA, K 3. THK LK.Hl 
PATX’UEfe ON THE APEX 
OF THK ABDOMEN AHF 
LUMINOUS. 


FiR. 202 —LUMINOUh MALAOODER 
MID LARV^ OR FRMALEH, X 1 

tened, the integument soft, the body without that hardness and rigidity 
which is a feature of most beetles. The head is generally concealed 
under the pro thorax ; the antenna? are often pectinate, sometimes mo- 
niliform, serrate or vaguely dkibbed. The large flat pronotum fits 
loosely to the elytra, the latter lying over the abdomen but not accu- 
rately adapted to it. The mouth-parts are usually feebly developed. 
Sexual differences are marked in a number of characters (most easily 
in the larger eyes which are often contiguous in the males) and some 
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females never attain to the winged form but remain as incompletely 
matured insects or are of the form of the males but with incompletely 
developed wings. The females of many species are unknown. 

Though these beetles are among the most abundant of Indian 
insects, little is known of their metamorphosis. They are themselves 
found in the moist warm parts of India in great abundance, in the drier 
parts of India in the rainy season only and less abundantly. The 
beetles are found during the day on plants, the brightly coloured ones 
openly, others in concealment, and they come out at night, only for a 
short time at a regular hour. Some are probably vegetable feeders, 
some predaceous, and their larva* are, in some cases, known to be pre- 
daceous on molluscs. One appears to have been reared in India ; the 
larva of Ldf^jiTophoTus fiepcd^fiisis is mentioned and figured i — (Ritsema. 
Tiydschr, Ent. XXXIV, p. CXIV, and Notes Leyden Mus. XIII, pi., 
X, 1891). 

In moist localities, as in the submontane forest areas, are found 
the peculiar flat larvae (Fig. 201) of the sub-family Lampyrinae. 
These insects are often over one inch long, the segments flattened, the 
notum forming a flat plate which covers the segment ; the head is con- 
cealed under the large pronotum and is protrusible, with small antennae, 
slender curved mandibles and inconspicuous mouth-parts. There are 
three pairs of short legs, and the ventral surface of each segment has a 
brush of short stiff hairs ; from the apex of the abdomen are protruded 
a bunch of soft slender filamentous processes which act as a sucker and 
give a firm hold on the soil. These are retractile and are normally com- 
pletely retracted into the rectum. On each side of the eighth abdominal 
segment is an oval white patch which becomes luminous at the will 
of the insect. The reduced spiracle occupies the middle of this patch, 
the remaining spiracles being larger. This luminosity is very striking, 
a bright greenish white light being emitted. The light is evidently 
under the control of the insect and can be quickly produced, though on 
the cessation of stimulus it fades only slowly. The luminous patches 
are on the ventral surface and though the overlapping dorsal plate is 
to a large extent transparent, the light is emitted principally upon the 
ground. These insects are nocturnal, are dependent upon moist condi- 
tions and feed upon snails. A large specimen required at least sk 
small snails daily and with sufficient moisture and enough snails 



322 


OOLBOPTEKA. 


throve in captivity. The luminosity is not used in feeding ; the insect 
seizes a snail, curls over on its back with the snail held in its legs and 
slowly devours the muscular part, leaving the alimentary canal. 
This has been observed frequently and the luminous organ is not func- 
tional. What purpose this organ serves in a larval insect is not clear 
unless it be defensive. Quite young specimens exhibit it and though 
none of these larva? have been reared, all that have been observed in 
India are sexually immature and evidently larval. It is to be hoped 
that these curious insects will be investigated by an observer situated 
where they are abundant and that the species to which they belong 
may be determined by rearing them to maturity. Olivier states that 
while the larvae are well known, in no single case has a larva been 
reared and the imago identified. A larva, apparently of this group, 
was found in Behar (Figs. 199, 200), an elongate, slightly flattened 
insect, of a dull reddish tint with soft integument ; the legs were well 
developed, and at the apex of the abdomen below were two light-emit- 
ting patches. Apparently this was a mature larva seeking a place in 
which to hibernate or pupate. 

The nature of the luminosity of these insects has been much dis- 
cussed ; certain tissues of the bodies of these beetles have the power 
of giving off light, just as other tissues exert a mechanical action or 
emit electrical energy. The luminosity is under the control of the 
insect and heat is not produced. It has been remarked that these in- 
sects can convert a quantity of energy into its full equivalent of light 
without loss due to the production of heat ; no means are known of 
doing this artificially and even the most modem devices for light pro- 
duction convert only a fraction of the energy into light. The precise 
object of this luminosity is not clear ; while most of the beetles are noc- 
turnal, a few are actually diurnal in habit and the luminosity would not 
appear to have any value. In the case of nocturnal species, the emis- 
sion of light may serve as a “ warning signal ” to bats and nocturnal 
birds but there is little to support this view. It is more likely that 
this property is connected with sex, but it is also possible that it is a 
part of the vital activity of the insect which has no function but an 
ornamental and pleasing one. It is worth noting that the luminosity 
is greatest in those species which have the least developed antezmae ; 
forms with long pectinate antenna^ are the least luminous. 
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In India the Lamp 3 n'ide division of this family includes the only 
luminous insects ; the only other light-emitting insects in which the 
light is the direct production of the insect’s tissues are the species of 
Pyrophorus (Elateridce), which are confined to the Neotropical Region. 

This large family is divided into sub-families (tribes) as follows 


11 


1 . LycinfF. 


2 . 

3. 


4. 

5. 


TehphorincB. 


DrilmcB. 

Melyrince. 


Antennge inserted on the frons 
or at the base of the rostrum 
dorsally. 

(a) Intermediate coxae separated. 

(b) „ ,, contiguous, 

antennae sub-contiguous. 

Antennae distant. 

Antennae inserted laterally in front 
of the eyes. 

(a) Clypeus not distinct. 

(b) Clypeus separated by a suture. 

Lycince . — Over fifty species are recorded from India, largely from 
hill forest localities. Red and orange are prevailing colours in our 

species ; the beautiful Lycostomus 
prcBustus^ Fabr., is found in the plains, 
a deep orange insect with the elytra 
tipped with black. We have seen 
bushes so clustered with red Lycos- 
tomus as to appear to be covered with 
red blossoms. L. rufiventris, Wat., is 
another of our species, the colouring 
bright red ; it rests by day openly on 
a plant or grass stem, and is active 
at night only. 

Lampyrince are monographed by E. 
Olivier in Genera Insectorum (1907). 



THOKAdCUS. 


Indian species are as follows 
Lucidotini 
Lamprophorini 


Lmemuta 9. 
Lamprophorus 10. 
Diaphanes 17. 
Lampyris 1. 
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Megalophtlialmini •• HamateUa 2. 

LucioUni .. •• Lurioh 31. 

Pyropkanes 1. 

Diaphanes ntargmlla. Ho., Lueioh Gorhami, Hits, and L. omlis. 
Ho., are the light-emitting species so abundant in trees at night during 
the rainy months. The males have a larger luminous area (three seg- 
ments) than the females (two segments) and are extremely bright and 
vivid in some cases. 

Telephorincp . — Over fifty species are described from the continent, 
but one of which occurs in the plains. This is Tyloeerm himaculoJtus, 
Ho., a yellow insect with a black blotch on each elytron, the male with 
the basal and apical segments of the antenna dilated. In <S?7?5, the 
male antennae are beautifully pectinate, the beetle flying or walking 
with the antennr stretched out, each branch very long and erect, 
giving the appearance of a frond of a delicate plant. Insects with such 
specially developed antenna* are not uncommon in deep forest and 
presumably these structures are associated with special senses. 

By some authors, the name Canihafis is associated with an insect 
of this family, which would then be known as the Cantharidce ; this 
would create profound confusion in the mind of the student, who asso- 
ciates the term, in all literature up to now, with the blister-beetles 
below. To such authors, the Seolytidce are Ipidce, the BrmhidcB are 
Lariidw or Mylabridce, the Trogositidce are Temnochilidce or Ostomidce, 
the PamidcB are Dryopidw, the Ptinidce are Anobiidce, the Cistelidce 
are AllecuUdce, and so on. It is to be hoped that such alterations in 
the nomenclature will, by the general consent of Entomologists, be 
barred ; the tendency to change names long in use on account of some 
purist’s discoveries in priority is deplorable ; the work of practical and 
teaching Entomologists is being burdened with an immense nomen- 
clature constantly increasing in complexity, and the difficulties of the 
student are greatly increased. To convert Heliothis armigera to Chlo- 
rides obsdeta. to call Lomstidee Phasgonuridee, to change the significance 
of such names as Mytilaspis, Dactyloj>iu8, Lecanium and Coccus^ (each 
with a clear significance to the practical worker) are instances of this 
practice referred to elsewhere in these pages and which the student 
should clearlv understand. 
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DrilinoB* — This sub-family includes less than twenty Indian spe- 
cies. Seldsia laticeps, Paso, and DodeccUotna bicolor ^ Westw., arc to be 
found during the rains, delicate yellow and black insects, with pecti- 
nate antennas. 

MelyrincB. (Malachiinw). — These beetles are of small size and 
bright colouring, active by day in some cases and found occasionally 
in great abundance at flowers. The larva* are not known. 'Over 
thirty species are described and several are common in the plainju. 
Hapalochrus fasviatus, F., is a small beetle, coloured in orange and me- 
tallic blue, found running on crops and small plants. Laius jucundus^ 
Bourg., is smaller, an equally brightly coloured insect, which runs 
actively about in grass and on soil. Vrumocerus bicolor ^ liedt., is a 
large yellow insect, with the appeal ance of the typical membeis of the 
family. Melyris is represented by a small pubescent black insect found 
abundantly on Ihe flower heads of Artemism in the hills. It is quite 
unlike most Malacodermids, moie compact and chitinised. and much 
smaller. Idgia includes the typical forms, brightly coloured insects 
which are active by day and feed on the anthers and stigmas of plants. 
Idgia cardonif Bourg., has been found to be destructive in this way, 
though not on any scale, destroying the flowering parts of cereals and 
preventing fertilisation. 


Clerid^e. 

AfiteufiCB clubbed, dentate or flabellate, Lan/tello' under 
the tarsal joints. Tarsi five~jointed, but basal 
joints of posterior hgs often very small. 

Brightly coloured insects, of small size, the majority with warning 
colouration. Many are banded in bright colours, some uniformly blue 
or other metallic colours. The shape is characteristic, the head and 
thorax narrower than the elytra, the sides parallel, the body cylindrical. 
The antenna.* are feebly knobbed, moderately long. The head is pro- 
minent, the prothorax distinct, the elytra covering the abdomen. The 
legs are of moderate length, formed for running* 

These little beetles are active in flight and are found in the open 
on flowers, on trees, in grass, on fallen wood, at carcases. Some are 
predaceous upon other insects, notably those that bore in wood and 
bamboos. The bamboo boring Bostrichids, as also wood-bonng 



328 


OOLEOPTERA. 


more than the usual eleven segments, as much in some cases as forty . 
The beetles are not common and are essentially tropical. Three 
species of Callirhipis occur in India. 


STBBNOXI. 


Schwarz gives the following classification of the Stemoxi : — 


Buprestidce, 
Throne idw. 
Euvnemidcp, 
Cerophytidee. 


Elateridce. 

Dicronychidee, 

Plastoceridce, 

CebrionidcB, 


The Euenemidcp are monographed by Bonvouloir (Ann. Soc. Ent., 
France, 1870) and the CehrionidcB in the same publication, 1874. The 
student will also find Maindron’s Elateridce in this publication for 11)05, 
p. 319. Elateridce are listed by Schwarz and Buprestidee by Kerre- 
manns in Genera Insectorum. 


BuPRESTIDiE. 

There is a prosternal process extending hack into a nmosternal 
cavity. The antennas serrate ^ short. Tarsi five- 
jointed, basal four joints with pads. 

These beetles resemble Elate) idee superficially but have not the 
hind angles of the prothorax produced backwards. They include tiny 



Fipf. 206.— PSILOPTERA Kig. 207.— JULODI8 

FABTUOSA. ATKINSONl. 


beetles less than one-quarter of an inch long as well as large robust forms 
nearly one inch in length. The colours are usually metallic, from dul 




PIjATE XX. — Sphbnoptkea (iossyph. 

Cotton Stkm Borkk. 

Fig. 1. Larva in stem of Cotton plant. 

,, 2. Larva, magnified. 

,, 3. Pupa in stem, x 3. 

„ 1. „ magnified. 

,, 5. Imago magnified. 

„ f». Imago. 

„ 7. Parasite. 
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bronzy black to bright green with red reflections. Some species are 
covered with an efiSorescence produced from a secretion in the skin. 
Warning colouration is not usually shown and the exact significance 
of the colour schemes is perhaps doubtful. The integument is hard 
and strong, the head partly sunk in the thorax, which is' strongly fixed 
to the abdomen, the elytra accurately adapted to the body ; the antenna* 
are readily concealed imder the head. The mouth-parts are short and 
of the herbivorous t 3 rpe. The legs are short and fold under the body 
when at rest. The wings are large and functional in flight. Males 
and females are similar in appearance and usually also in size. The 
life-history of a few species has been worked out in India and agrees 
with that of the group as a whole. The larva* are borers in the tissues 
of plants, some mining in the leaves, others boring in the twigs, the 
branches, the woody stems or beneath the bark of trees. The larva 
is of a characteiistic foim, legless with the thoracic segments swollen 
into a distinct bulb (Plate XX), the abdomen very long and slender. 
The swelling fits the bore made in the plant and gives the larva the 
necessary hold to move along the bore or to work with its mandibles 
against the hard tissues. Pupation takes place in the bore, the pupa 
lying naked in a chamber made by closing the bore with debris, as a 
rule ; the larva prepares the hole of exit for the pupa, leaving only a 
thin covering of bark through which the beetle can readily emerge. 
The beetles feed on leaves, eating the parenchyma and leaving the 
veins only. They fly actively and are diurnal. 

The large species have a life-history lasting one year at least, and 
the beetles are seen at one season in the year only. Some at least of 
the smaller species have several broods in the year depending upon 
their foodplants. Hibernation appears to be passed in the larval and 
in the imaginal states. A few are pests, those which breed in culti- 
vated plants such as guava, cotton, jute, groundnut and citrus trees. 
The family is of more importance in Forestry than in Agriculture. 
Hymenopterous parasites attack these larvee just as they do other 
boring larva*, and birds are known to feed on the beetles. 

This family is a very large one and widely spread, with nearly 3(K) 
recorded ‘ * Indian ’ ’ species. Kerremanns divides the family into 
12 sub-families, which need not be touched on here (see Ann. Soc. Ent., 
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Belg., XXV, p. 165) ; he has recently listed the known species in Genera 
Insectorum and is monographing the species of the world. By far the 
larger number of recorded Indian species are Himalayan or Burmese. 
A very small number are common in the plains with a small number 
that have been occasionally recorded. 

Sternocera includes large brightly coloured species, of somewhat 
oval shape, with smooth elytra, and deeply punctate pronotum, the 
sternal process prominent. They are rarely found outside the hills 
and forest areas, S. chrysidioides, C. Sc G., and/S. nitidicollis^ C. & G., 
being occasionally captured. 

Julodis is of similar form but without a marked sternal process, 
the elytra pointed at the apex. J. aikinsoni^ Kerr., was reported (in 
error) as an injurious insect in the Punjab but is rarely found in North- 
West India. It appears to be a genus characteristic of sandy desert 
areas. 

Chrysochroa includes 17 Indian species, of which (\ mtUahiliSy Oliv., 
is found in the plains. This is a metallic gieen insect with red reflec- 
tions especially at the margin of the elytra. | 

C. chinensis, C. & G,, is the beautiful green 
and red beetle sold as a curiositv in the 
hills and very common in some forest 
localities, while C. edwardsii, Ho., is the big 
yellow-blotched species abundant in the 
Khasi hills and also a source of income to 
the Khasi insect collector. 

Psiloftera cupreosplendens^ Saund., is 
occasionally caught in the plains, a smaller 
green and red metallic insect, the elytra 
much punctured. 

Sphenoptera is the most abimdant in culti- 
vated areas, several species being found breed- ^ 

ing in wild or cultivated plants. They are 

deep metallic bronzy insects, not pf large size and by no means easy to 
discriminate. Kerremanns gives 20 Indian species. S. gossypii, Kerr. 
(Plate XX), is the cotton stem borer of the cotton areas, apparently wide- 
spread over India, and, as a rule, very common but only once found in 
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Behar. Its life-history is elsewhere described (Indian Insect Pests, 
p. 100). Another Sphenoptera is a serious enemy to groundnut (Ara- 
chis hypogea)^ the larvae boring in the underground rootstock. It is 
abundant in South India. Belionota prasim.^ Thunb., is found boring 
in guava and mango trunks and is found commonly. It is a very dark 
metallic blue-black, the pronotum with a lateral indentation and red 
blotch, the elytra with four fine longitudinal ridges. 



Fig. 209.— liELlONOTA 
PKAHINA. 



Fig. 210.* Agrilus 
ORISATOK. 


Kerremanns lists nearly 1,100 species of AgriluSy 38 of which are 
Indian. A species that is probably A. grisatoty Kerr., has been reared 
from lemon trees and another species breeds in the same plant. They 
are small linear beetles of varied colouring. 

Finally, we have the still smaller, more oval forms included in 
TrachySy 41 out of 260 of which Kerremanns records as Indian. So 
far as is known, the larva* of these beetles are leaf miners and one 
has been reared from the leaves of Jute, another from Beal. Several 
species are common. 

Throsoid.®. 

Represented by Throscus (Trixagus) propriusy Bonv., found in 
North India. 

EuCNBMIDiB. 

Twelve species are recorded from different localities in the hills. 
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ELATERiDiE . — Click Beetles, 

The hind angles of the thorax uswilhj 'produced backwards, A pros- 
ternal jyrocess received in the mesosternum, Antennce 
often serrate or pectiruite, 

A very large family of small or large beetles recognizable usually 
at sight from the very striking general facies peculiar to the family. 
The large forms, which are half an inch 
and more in length, are in many cases 
brightly coloured, the small forms, of 
which there are a great number, in dull 
tints of brown or yellow. The antenna? 
are moderately long and of varied form. 

The head is small and embedded in the 
solid prothorax. The prothorax is 
remarkably large and powerful, fitting 
loosely but accurately to the elytra, the 
lateral angles prolonged backwards. On P’iflr* 211.— Aorypnuk fubcifes. 
the ventral surface is a process, which 

passes into the mesosternum in which is a cavity fitted to it. The 
abdomen is long, covered by the hard elytra ; the legs are moderately 
long and formed for running. The striking structure of the prothorax 
is associated with the faculty many of the beetles have of leaping up 
with a click when placed on a flat surface with the venter upwaids. 

Although these beetles are common everywhere in India, and there 
is an abundance of species, practically nothing is actually on rec-oid^as 




Fifif, 212 .— Likva of agkyfnus fdhoipkh, 
{From Wmtwood,) 


to the life-history. We figure frjun Westwood a larva possibly that 
of Agrypnus fuscipes, the commonest large EUUerii of India. We are 
not aware that any species has actually been reared, though larvae that 
are probably of this family can be found commonly enough. The known 
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larvae elsewhere are cylindrical and elongated, the segments smooth 
and fitting closely to one another, the whole head and body forming a 
smooth flexible cylinder. There are three pairs of legs, and the hind 
end terminates in hooks and chitinised processes which probably give 
the larva leverage on the soil or other medium in which it lives and 
facilitates rapid locomotion. 


On the analogy of known European 
forms there can be no doubt that these 
brown shiny larvae are those of Elaferidcp 
but the difficulty is to rear them. It is 
uncertain whethei they feed on roots oi 
other vegetable matter or whether they 
are predaceous on other insects and so on 
those which really injure the roots of 
plants (e.g., Melohnthidw). They are 
associated with damage to roots but may 
not cause it, and we are not aware of any 
instances of damage to roots by Elaterids 
in India. In the known species, the 
development is slow and several years 
are occupied in the metamorphosis. 
Nothing is known as to their enemies, 
none are known to be pests in India, and 
there are as yet no data as to their hibernation or seasonal occurrence, 
save the very general observation that, like most insects, they are 
found most abundantly in the rainy season. 



OCULATUS. 
{A,fler Chnpvis.) 


The family is so large and complex that the preliminary difficulty 
of identifying or even separating the distinct species is at present 
insuperable. Practically all the known Indian species were described by 
Candeze, whose works must be consulted. Schwarz has listed the 
FJateridce, as apart from the Eu(wmdcB, etc., in Genera Insectorum 
(1906), enumerating 503 species as occurring in India and Burmah 
alone. This cannot be more than a part of the actual species and new 
species are found in quantity. 

Of the 28 sub-families, 21 are represented by Indian forms. The 
light- emitting Pyrojihottni are confined to the new world and do not 
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occur in India. Agry'imus (13 spp.) includes the large forms, .4. 

Fabr. (fig. 210), being the common large black click-beetle of 
the plains. Locon (44 spp.) is a common genus, with several plains 
species, smaller forms, with somewhat expanded prothorax. Camp- 
sostemus (30 spp.) are large insects of metallic colouring, usually 
green, abundant in hill forests and of striking appearance. The ex- 
tremely common small click-beetles which come so abundantly to light 
in the plains during the rainy months are species of Heteroderes (16 spp.) ; 
nothing is yet known of their life-history or habits, in spite of the 
numbers in which they occur ; they are wholly nocturnal, the beetles 
found by day in hiding on plants, in bark, under dry leaves, etc. Car- 
diophorus (75 spp.) is widely spread over the plains and abundant; 
C. stolatus, Er. is a small beetle, the el 3 rtra chestnut with a black fascia, 
also very abundant at light. Cardiophorus quadrimaculatus, Motsch., 
has yellow blotches on the elytra and is conspicuous. Melanotus (23) 
includes larger dark brown species, M. fuscusy Latr., common in Kanara 
and the hills, other species occurring in the plains. Penia eachscholizt , 
Cost., is a broader rounder beetle of a bright brown colour with ochreous 
fascise, common m the Himalayas. Pledrostemns rnfns. Lac., is the 
large red beetle with black longitudinal grooves, in which the prothorax 
is small and the antenna? conspicuously serrate Hemiops crassa, Gylh., 
is smaller, the ground colour yellow but equally conspicuously coloured. 

DiCRONYCHiDiE. 

These are separated as a distinct family by Schwarz on account of 
the absence of penis. Two species of Dicronychus occur in India, of 
which D. cinnamomeuSy Cand., is not uncommon in the plains, a small 
brown beetle with the typical facies of the Elatmdce, 

Cebrionid^e. 

A single species is described as Indian, Sandalus orientalis, Bourg. 

HETEROMERA. 

A distinct series of beetles, vhose classification into families is 
not clear. Four families are easily distinguishable as far as Indian 
forms are concerned. 
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TenebrionidcB include a large number of the species, the tarsi not 
lobed, the claws smooth, the body compact with close fitting elytra. 

MordellidcB have the head peculiarly formed and indexed, the hind 
coxae with sharp plates. 

CantharidcB have the head with a neck, the tarsal claws with appen- 
dages, and the elytra not fitting the abdomen closely. 

TrictenotomidcB are large, with long antenn<i‘ often serrate at the 
tip, long curved mandibles and resemble CerambycidcB, 

The remaining eleven families are of less importance and less 
easily recognisable. For papers on this group, see Fairmaire’s })apers 
on the Kurseong and Andrewes’ collections. (Ann. Soc. Ent., Beige, 
1894, p. 17 ; 1896, p. 6). 


TENEBRIONIDiE. 

AntenncB of eleven joints, under a projection of the side of the head. 
Tarsi heteromerous, simple. Abdomen of five segments. 

A large family of beetles generally of sombre colour, found most 
abundantly in deserts and dry places. They are of moderate size, 

many of some bulk and weight. The 
antennae are* short and of varied form ; 
the trophi are of the biting herbivorous 
type. The body is hard, often flatten- 
ed, often globular, the elytra fitting 
closely and in the apterous forms 
soldered together. Sexual differences 
occur in a few, as in the erect horns 
on the head, the dilation of the tarsi, 
or the presence of the tuft of hair on 
the abdomen of the males. 

Little is known of the life-history 
and but few species have been reared 
in India. The larvae are elongate, 

1 aAflrmpnfA witli lirnwn 

7 - U 

thickened integument ; the hind end 
bears often two dorsal hooks and a 



Fig. 214.— OrATBUM DBPBKSStJM. 
[1. M. N.] 
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ventral retractile process ; the legs are present and functional in run- 
ning. The larvae are extremely difficult to find ; Opatrum is in some 
places found literally in millions but its larva never ; larvae have been 
obtained first in captivity and then in the field only after prolonged search- 
ing. The known larvae, like the known beetles, feed on dead vegetable mat- 
ter such as decaying leaves ; this also appears to be their food in desert 
places where there is a layer of leaves below each bush ; we have seen 
these desert forms come out in numbers and feed on locust hoppers. 
The function of the family essentially is that of scavenging the dead 
vegetable matter that falls in such abundance and, excluding the house- 
hold pests, none are injurious. The prevalence of deep black as a 
colour is to be expected since they are insects which shun light and 
which live in dark places where they are well hidden ; the colouring 
strikes one when one sees these beetles in sandy deserts as in North 
India, but the colouration is of use since the beetles rapidly recover 
from the torpidity due to the chill of the air at night by coming out 
into the sunlight at sunrise for a short time before going into the bushes 
to feed. These beetles are a striking feature of the sandy wastes of 
North India where insect life is so scanty and these species are very 
imperfectly known and probably peculiar to such localities. Not all 
Tenebrionids live on the soil in concealment, though most do so ; they 
really fall into two series, the light-seeking and the light-shunning 
species, the latter predominating. They are found among decaying 
vegetation, among fallen leaves, under bark, in thatched roofs, between 
the timbers of a house and generally in concealment. Practically 
nothing is known as to the length of their life-histories or their seasons ; 
a yearly feature is the emergence of numbers of the very common beetle 
Mesomorpha villiger, which breeds in dry leaves and wood and which 
emerges abundantly to fly in the warm evenings in March in the plains. 
In the warm winter of 1907, these beetles emerged on February 26th, 
an exceptionally early date, Opatrum appears to have no season, nor 
do most of those which we have found abundantly in the plains, though 
Blaps is found only in the co’d weather and probably has a yearly 
period. 

The family is a very large one with a great number of species. The 
geographical distribution is wide, but the ground species appear to be 
most abundant in Africa, the Mediterranean and Caspian littoral, and 
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in certain centres in the New World. India possesses but a small 
number of the large total of species and but few come into our plains 
fauna. 

About 300 Indian species are recorded, of which perhaps fifty are 
found in the plains. The individual species are difficult to discrimi- 
nate and no comprehensive work on the Indian species is in existence. 
The Garden and Andrewes collections have been described (Ann. Soc. 
Ent., Beige, 1894, 189()) and a number of species added lately, but the 
literature is scattered and the family requires revision. We are not 
aware of any records of life-histories or habits. 

Polposipus herculeanus, Sol. is a large species covered with hair, 
whose characters are so odd that Lacordaire states that he thought 
the original describe!’ might have had before him a ‘ ‘ faked ’ ’ insect, 
the head, legs and body belonging to tliree distinct genera. Tenebrio 
contains T, fnoUtor, whose larva is so common in meal and flour and 
which is bred in large numbers as food for cage birds. It is now 
(•cosmopolitan. Rhytimta, Pachycera, Hyperops and Himatismus include 
rather elongate beetles of a dead black colour and small size, found 
sometimes in great abundancje. The beetles have been collected at 
all times of the year and seem to have no distinct seasons. Blaps 
is the large “black beetle” of the plains, with B, orientaliSy Sol. 
(Plate XXI, fig. 1), common and 5. indicola, Bot., rarer. The former 
is very common and striking ; the elytra are soldered together and, in 
the females, produced into a process behind, which varies much in 
length. This beetle on being handled exudes an unpleasant liquid 
which stains a permanent dull red. Nothing appears to be known as 
to its life-history and all our specimens were captured between Decem- 
ber and May. Platynotus perforatuSy Muls. (Plate XXI, fig. 5), is also 
very common, a flatter beetle, more distinctly punctured. Scleron 
denticolley Fairm., and S, oriental, F. (Plate XXI, fig. 13), are small 
retiring beetles, characterised by the curiously flattened and expanded 
fore femur and tibia, apparently for the purpose of digging. 

Opatrum is perhaps the commonest of all the genera, occurring 
sometimes in enormous numbers. There are a variety of species, in- 
cluding 0. ehngatumy Guer. (Rfite XXI, fig. 7), which is narrower 
and has the prothorax slightly tuberculate, 0. dorsogranosumy Fairm., 
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in which the upper surface is somewhat granulose, and Opatrum, 
Fabr., which is figured here. These species occur sometimes 
in incredible numbers ; we have seen a field of six-foot-high indigo so 
infested that every stem was black ; the beetles always shun light and 
in the dense indigo crop they live in shade and feed on the abundant 
dry leaves that fall. When the crop is cut they are brought in with 
it to the vats and sometimes cover the surrounding masonry, etc. A 
number of beetles were confined in the insectary and fed on these 
leaves ; larvae were eventually found which were reared without diffi- 
culty but which lived wholly on the surface of the soil under the cover- 
ing of leaves. On first seeing the multitudes of these beetles that exist, 
one is tempted to wonder where their larvae could have been ; we 
realise it after having reared them and it is possible then to dimly see 
how vast may be the fauna hidden away like this on the soil and how 
important their work of disposing of plant refuse is. Opatrvm, apparently 
like most of its family, is wholly a feeder on dead or decaying vegetablt* 
tissue and the beetles have been found to even eat planks laid on the soil. 

The genus Toxicum is marked by the erect horns of the males : 
these beetles are found under bark ; the function of the hoins is 
unknown. The two species 
of Tribol'inw occur widely 
spread, T. ferruqineum^ Fabr., 

T. confu8U8^ Duv. Both are 
pests of stored produce and 
occur frequently in dried in- 
sect collections. The latter 
is stated to be abundant in 
America, but we have been 
unable to recognise it in our 
long series. We reproduce 
the figures illustrating the 
differences in the two species 
in Chittenden’s paper (U. S. 

Dept, of Agri. Ento. Bull., 

N. S. 4). It is, however, re- 
corded from rice in Rangoon 
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Fijr. 215 .— Tkibolium confdkum, A. hrad 

OF T. OONKUHUH, 1^. FERRO GINKUM. 
{After Chittenden.) 
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(Indian Mus. Notes V, 139). The former is common and has been 
reared from wheat grains, wheat flour, and oat meal, as well as dried 
insects. 

One of the more striking insects of the plains is the curious flat- 
tened Cossyphus depreasus, Fabr. (Plate XXI, fig. 4), in which the 
el 5 rtra and pronotum are produced into a curved thin lamella surround- 
ing the body after the manner of a Cassid beetle. What object this 
serves is uncertain, but it may give it a resemblance to a seed which is 
of use as a protection. Derosphcerua nigricollis, Bot., is a larger beetle, 
the elytra deeply punctate and shining, with long legs, which is found 
on the soil in the plains. Platydema includes small oval brown beetles 
found eating the inner portions of the flakes of tree bark. Meaomorpha 
villigeTi Bl. (Plate XXI, fig. 3), is a cosmopolitan beetle found among 
decaying leaves, in thatched roofs, in old trees, wherever there is decay- 
ing vegetable matter. It is a small dull brown or black beetle, rarely 
seen or noticed, but probably to be found eveiywhere if searched for. 
Caropria (Plate XXI, fig. 2) includes a few brightly coloured species 
with tints of shiny purple or blue. 

Collecting y etc» — It is probable that only a small part of the Tene- 
brionid fauna of our area is actually recorded, and the collector will 
find much that is new. These beetles can be easily kept in captivity 
and breeding experiments are required to determine life-histories, etc., 
with much field observation. The beetles themselves are not difficult 
to find under bark, amongst fallen leaves, in thatched roofs, among cut 
timber and in similar situations. The Desert fauna of North India 
especially requires investigation and much interesting work waits to 
be done on the life-histories and habits of these species. 


CiSTELID.E . 

Chafacters as in the previous family hvi the tarsal , 

claws pectinate, not simple, 

A small family of unimportant beetles, rarely found. They have 
long antennae ; the elytra do not fit the abdomen very closely ; the males 
have longer antennae and larger eyes than the females. In a few the 
head is prolonged into a distinct short blunt rostrum. The known 
species live in decaying trees or under bark, as do their larvae. 
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About thirty species are Indian, including Allecula (Plate XXI, 
fig. 12), Cistela and Cistehmorpha. 

hkomivM. 

irUerwr coxcb projecting, conical and c^ontiguous. Anterior coxal cavities 
chsed behind ; claws simple, ventral segments jive, penultimate 
tarsal joint bilobed and pube^ent. 

These are Tenebrionids with different coxa» and having anterioi* 
coxal cavities closed behind, and will not, by the close coleopterous stu^ 
dent, be confused with other Heteromera, 

About forty species are described from 
India alone : Lagria is the most import- 
ant genus, widespread and with several 
common Indian species ; the body is 
hairy, the head has a thick neck, the 
tarsus has the penultimate joint expand- 
ed and pubescent as in the Chrgsomelidce. 

Othniidje. 

This family is represented in India 
by a small species. Othnius delusus, 

Pasc. (Plate XXI, fig. 11), found in the 
hills of South India. 

Monommid^. 

Represented in India by a single species, Monomma brunneum. 
Thoms, (fig. 2lfi), found imder the bark of trees. This is a dark 




Fw. 217 . —Monomma 

I^KCNNF.UM. 



Fif?. 21$.— Head op 
OIOANTKUM. 
(From Thornton,) 



PYROOHROID^. 


341 


brown insect, with clubbed antennae fitting into grooves of the lower 
side of the prothorax. The group is monographed by Thomson (Ann. 
Soc. Ent., France, 1860). 


PYTHIDiE. 

Anterior coxal cavities open behind (c.f. Tenebrionidce). 

Prothorax narrower at the base than the 
elytra. Eyes entire. 

A small family of unimportant insects separated on minute 
characters from its allies. The family is small with few representa- 
tives. None are common in the plains, and Doliema plana, Fabr. (Plate 
XXI, fig. 8), is the species most likely to be found. 

MELANDRYlDiE. 

A family distinct from all allies by a variety of characters ; the 
claws are not pectinate (CistelidcB), the anterior coxal cavities are open 
behind (Tenebrionids) ; they are not hemispherical (Nilionidce) ; the 
prothorax is as broad as the elytra (Pythidce) ; there is no neck (Mor- 
dellides) ; and finally the pronotum does not extend laterally on the 
prothorax (rest of Heteromera). 

So far as our fauna is concerned they are of no importance what- 
ever. They are dull coloured insects found in decaying wood in tem- 
perate regions. Penthe rufopubens, Mors., has been described as 
Indian. 


PYROCHROlDiE. 

Antennae flabellate or pectinate. Prothorax narrower than the 
elytra. Head with a neeJe. Elytra longer than the 
body. PenuUiniate tarsal joint broadened. 

Beetles of small to moderate size, found with their larva‘ under 
the bark of trees. Pyrochroa is the common genus, with the antennae 
toothed (or nearly pectinate in the males), the body finely pubescent. 
Three species have been described, P. deplancUa, Pic., from Malabar, 
P. subcostulata, Fairm., from Cashmere, And P. cardoni, Fairm., from 
the Himalayas (North Bengal). 
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Anthicid-®. 

Head with a neck. Antennce filiform. Prothorax narrower cd the 
hose than the elytra. Claws simple. 

This family includes four sub-families recognised by many authors 
as families. The Pedilince include less than ten species of Macrataria. 

Anthicince. — These are small slender beetles with a distinct resem- 
blance to ants , common in grass, and sometimes very abundant. 
They are to be found running actively on grass and plants just 
as ants do, and they appear to be predaceous on small insects and 
Aphides. Nothing is known of their life-history. 

Mens. Maindron obtained 19 species during his tour in India (Ann. 
Soc. Ent., France, 1903, p. 348). Laferte monographed the Anthicince 
in 1848, listing 31 species of Anthicus. (Pardon’s collections are des- 
cribed by Fairmaire and Pic. (Ann. Soc. Ent., Beige, 1894). Formi- 
comm (19 species) and AnJthicus (62 species) include the species found 
in the plains (Plate XXI, fig. 6). 

Hylophilince. — Small beetles, less than one-eighth of an inch long 
with the basal two abdominal segments united and four segments 
beyond free. Basal tarsal segment long, penultimate bilobed. These 
small beetles are but little known and their life-histories scarcely at all. 
They are stated to live in dead w ood. None have been reared in India 
and only a few collected. 

The most recent monograph (M. Pic. Ann. Soc. Ent., France, 1906, 
p. 19U) records Hylobcenus indicus, Pic., and eight species of 
Hylophilus as Indian. 

Scraptiince. — Scraptia pulicaria, Fairm , is the sole recorded species 

CEdemerid®. 

Head imrrowed behind, produced in front into a short rostrum. Antennce 

usually filiform, eleven or twelve jointed. Prothorax narrower than 

the elytra. Penultimate tarsal joint bilobed. 

These are somewhat elongate beetles, of thin integument, found 
on flowers or decaying wood, some diurnal, some nocturnal. So far 
as known, the larvae are feeders in or on wood or deca 3 dng timber and 
are occasionally injurious. The beetles resemble Longicorns on the 
one hand, or Malacodermids on the other. Five species are described 
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by Fairmaire with A sclera indica, from Bengal, and Oncomera (Dryops) 
indica from Kanara. 


MORDELLID-ffi. 

Head short, herd doim over the legs, with a narrow neck, antennce 
filiform, derdate or, in the males, 'pectinale. 

Small thickset short beetles with, in our common species, a 
characteristic facies. They fall into two series, partly regaided as 
distinct families (Rhipiphorincb and Mordellince). Our common species 
belong to the former and, so far as known, are parasites in the nests 
of Aculeate Hymenoptera. Horne figures Emenadia ferruginea,V , (fla- 
bellata, F.), which he reared from the nests of Eumenes in India. This 
and other species are common on the wing in the plains and are readily 
recognisable : the elytra are pointed, the body very thickset, vertical 
in front, the colouring black and yellow brown (Plate XXI, figs. {), 
10). This genus is practically world-wide. Rhipiphorus pectinwornis, 
Thunb. (blattarum, Saund.), is parasitic, the female wingless and lar- 
viform. living on cockroaches. Of the two gene; a, nine are recorded 
as Indian. Of the MordelUnw, none appear to be recoi ded ; we have 
I eared one species from larvse found boiing in the stems of IHcliptera, 


CANTHARiDiE . — BUstcr Beetles. 

The head is joined to the prothorax by a distinct neck. The elytra are 
not closely applied to the abdomen ; the integumt rd is weak. 

The claws have appendages. 

These beetles are easily recognisable from the above characters 
and have a distinct facies. They are rarely over one inch long, usually 

about half an inch, moderately robustly 
built. The colours are varied, in some 
cases typically warning, in others blue, 
brown or dull coloured. The antennsB 
are long and simple, rarely of less joints 
than eleven in the Mylabrinas; the head 
is of moderate size, the compound eyes 
large, the biting mouth-parts not con- 
spicuous. The prothorax is narrower 
than the head and the two are not broadly imited but joined by a neck 




Fijf. 219 .— Mylabris 
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ooleoptera. 


The elytra neither meet accurately in the median line nor fit closely to 
the side of the abdomen and only loosely cover the upper surface of the 
body. The wings are ample and used in flight ; Melee is wingless with 
abbreviated elytra. The legs are long, the tami long, the claws with a 
closely fitting appendage below, which resembles a duplicate claw. 
Males are similar to females but smaUer ; size is often very variable in 
both sexes. An acrid oil is excreted from openings in the apices of the 
femora in Mylabris, ("antharis and Melee ; this oil contains an active 
principle, Cantharidin, which has irritant properties rendering it com- 
mercially valuable. 

Almost nothing is known of the life-histoiy of Indian species. 
Large masses of small yellow eggs are deposited on grass or soil, from 
which hatch small active larvae of the usual Coleopterous form. The 
further history of these larvae has not been traced. The student should 
consult the account of the life-history of the known species of Melee 
and Epicauta^ details of which are given in Sharp’s Insects. These 
insects are parasitic upon the larvae of Aculeate Hymemptera or upon 
the egg masses of Acridiidee. 

The beetles are diurnal, the winged species flying readily. They 
are herbivorous, feeding on leaves and flowers and, when abundant, fm m 
a conspicuous pait of the diuinal fauna. Each species appears yearly 
and there is but one brood. They are often very abundant and occa- 
sionally appear in large numbers with great suddenness and in an appa- 
rently mysterious fashion. Owing to their herbivorous habits and 
frequent abundance, the beetles may be injurious to cultivated plants. 
The flower-eating species of Epicauta (Cantharis) destroy the anthers 
and pistils of cereals and thus cause serious damage to the crops. The 
latter form of damage is of frequent occuirence, Andropogon sorghum 
(juar, great millet) being specially affected. (Compare the habits of 
Chihloha, the Ceioniidheetle.) Cantharis hirtirornis, Haag., is destructive 
to Amaranthus and vegetables in Assam, the beetles being abundant 
in May and devouring the leaves. 

The family is a large one, found principally in the tropics. Over 
70 Indian species are described and less than ten are common in the 
plains, these being apparently widely spread over the Indian region. 
There are four principal genera, Cantharis (Epwouta}, Mylabris, Zonitis, 
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which are winged, and the wingless Melee, There is considerable con- 
fusion in the nomenclature of the recorded species, and the specific 
names adopted here are liable to revision when the nomenclature of 
the family is revised. 

MehincB,- -Wingless. Metastemum very short, middle coxae covering 
the hind coxae. Meloe is the important genus, of which 2 Indian 
species are recorded. 

Mylabrince, — Mylabris is winged but has the antennae short, curved 
and thick. Marseul monographed the sub-family in 1873 (Mem. Soc., 
Liege (2) III, pp. 363 — 662). 

The common form is Mylabris pustulata, Thunb., doubtfully dis- 
tinct from M. sidcB. M. rouxi, Cast., is a similar but smaller, black 
and yellow species, while 16 other species are recoided. 

M. pustulatay Thunb., is a conspicuous beetle, measuring about 
one inch in length, coloured black with large orange marks on the wings 
and prothorax. The wings and body are softer than in many beetles, 
the typical head and antennae are those characteristic of the Cantha- 
ridee, and the yellow fluid exuding from the joints of the legs further 
characterises this common insect. The life-history is unknown, and 
the life-histories of those Cantharidw which have been studied are so 
various that there is no indication as to what the life-history of this 
insect is likely to be. The fluid exuded from the joints of the legs, with 
its blistering properties and probably unpleasant flavour, serves as a 
protection from birds and other enemies ; the colouration is that known 
as “warning,” that is, it serves to plainly advertise the unpleasant 
nature of this insect, so that birds, etc., may not eat it. In its habits 
this insect is, as would be expected, conspicuous ; it may be seen 
on plants, fully exposed, so that its warning livery is clearly seen. It feeds 
upon the flowers of plants, notably Cucurbitacece such as the melon, 
pumpkin, cucumber, white gourd, etc. It is common in the plains 
and occurs throughout India where vegetation is abundant. There 
is one brood in the year and these beetles appear sometimes in great 
numbers and are very destructive. 
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Cantharince. — The anteimee longer, not curved, filiform. Can- 
tharis (Epicauta) contains a number of common species of which little 

is as yet known. C. violacea^ Makh, is a 
small deep-blue form found in Western India. 
C, actcBony Cast., is the very common large 
blue species, found for a short time in the 
rains. C. iemiicolUSf Pall. (? C. riifi(ollis, 
Pall., C. omata. Cast.), is a green form 
with a slender reddish prothorax, which, 
with the dull brown C. rouxi. Cast., is 
^^sf^ructive to cereals by devouring the 
stigma and anthers, no grain being formed. 
When the flowering of rice, millets or juar 
/y ^ coincides with the emergence of these 

^ * I beetles, widespread loss may occur. C. 

hirticornis, Haag., is a black species with 
red head found abundantly in Assam in May 
where it feeds on Amaranthus and other vegetables, llktica testacea, 
Fabr., is the more robust and densely chitinised red-brown species 
found in the rains. This has robust mandibles ; the shiny black thorax 
and lined elytra are hard and strong, giving the beetle more the appear- 
ance of a Cerambycid, 


Fig. 220.— Cantharis 

TENUieOLLlH. 


Cissites Debyi, — Green has observed that the eggs of this species 
are laid in the galleries of Xyhcopa tenuiscapa, Westw., in Ceylon ; 
some of the larvae, he imagines, migrate on the bees to other colonies, 
(? via the flowers visited by the bees) and those that remain in the ori- 
ginal nest (and presumably attack the bee-larvae) pupate in side tunnels 
which they make off the main bee-tunnel (Ent. Mo. Mag., JiX)2, 232). 


Collecting. 

Collecting. — The beetles are readily captured with the hand and 
require to be carefully dried. They lay eggs freely in captivity, the eggs 
hatch and, in captivity, nothing further can happen. The further elucida- 
tion of the life-history requires either the extremely careful observation 
of the larvae when hatched in the open’or prolonged investigation into 
the egg masses of Acridiids or the nests of Aculeate Hymenoptera in the 
hope of finding larvae. Any opportunity of doing either should be 
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seized, as no progress can be made till more is known and we can at 
present only estimate their directly injurious effect as adults. 

Teictenotomid.®. 

AfUenncB long, serrate inside at the a'pex. Tarsi heteromerom. 

These are large beetles, practically hetcromerous Longicomia with 
slightly serrate antenna). They have long bodies, the dark colours 

Fig. 221.— TRKTBNO'JOMA CHILDKKNl, X 1, 

(except Atdocraies cewea, Westw., which 
is metallic blue), the general facies of 
many Cerambycid beetles and are found 
in the same habitat. These insects 
are characteristic} of the Indo-Malayan 
region, particularly of forest areas. 

Autocrates has the prothorax spined, the scutellum blunt. Trie- 
tenotoma has the pro thorax only angulated, scutellum longer and sharper. 
Very little is known of the life-history of these insects ; they are pro- 
bably predaceous in the adult stage. The larva of T. childreni has re- 
cently been described and figured by Gahan from Java specimens 
(Trans. Ent. Soc., London, 1908, p. 275) ; we reproduce one figure in the 
hope that it may assist in the recognition of larvae of this family in South 
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Fig. 222. — Thiutkn ot( > m a 
CHILI iRENI LARVA. 
[Afhr Gahan), 
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India where they must occur. The structure of the larva? is held to 
support the view that this family is more nearly related to the Pythidas 
or PyrochroidcB than to any other Heteromera. Besides the metallic 
blue Autocrates anea, Westw., of the Himalayas, Trictenotoma 
Gray!, Sm., occurs in South India, T, children!, Gray, in the Khasis, 
and T. mniszechi, Deyr., in the Himalayas (Ann. Soc. Ent., France, 1875, 
p. LIX). Westwood (Cab. Or. Entom., 1847) figures 1\ childreni, Gray, 
T. templetonii, Westw., and T.cenea, Parry, and discusses the characters 
on which he separates these as a distinct family. 


PHYTOPHAQA. 

The tendency in classification at present is to a complexity of 
families, especially in Coleoptera, and while this is possibly justified 
fiom stiuctural characters, it is certain that there is not as yet sufficient 
mateiial available to define so many families ; to all but the student of 
systematic entomology, the old broad families embracing insects 
allied in structure* and habits are still the most natural and the simplest 
in actual working. We have accordingly adhered to the three fami- 
lies composing this series, the plant-feeding beetles ; the Bruchids are 
seed-eating, the Chrysomelids live on gieen plants, the Cerambycids 
in the woody tissues of plants. This makes but three families and to 
place an insect in one of these three, places it as far as these habits go. 
Modern classification makes two or more of Biuchids, 13 or more of 
Chrysomelids, and two of CVrambycids, with a great tendency to make 
more. 

The series is distinguished by the apparently four- jointed taisi 
usually with at least one joint expanded and pubescent beneath, and 
the absence of a prolongation ot the head as a rostrum. It is, in prac- 
tice in the field, a peculiarly homogeneous series, the three families 
shaiply distinct In all our common species. It is easy to put a Scclo- 
donta down as a weevil however, though it has no distinct beak, because 
it resembles the leaf-eating smaller Weevils in which the rostrum is 
not much developed and actually the limits of these two series do, as 
they should, shade into each other. 
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Bruchid^. — Pulse Beetles. 

Small thickset beetles, the hind legs thickened, the •prostemum vertical. 
Tarsi apparently four-jointed, pilose behw, third joint bilobed. 
Antennce eleven-jointed, often dentate or pectinate. 

These small beetles have a characteristic facies which distinguishes 
them from other Phytophaga, but confuses them with Anthribidce. 



Fis.y'23 .— Bhuchus ohinknsis ; is«() on pka, x 2; larva, x 12; ima(io, x Id. 

They are small, rarely exceeding one-quarter of an inch in length. 
Their colours are sombre and inconspicuous, the body clothed with hairs. 
The head is small with a blunt rostrum, with short antennae, often 
pectinate or serrate. The prothorax is well developed and accurately 
adapted to the mesothorax. The elytra are truncate, not covering the 
pygidium. The legs are short, the hind femora thickened. The abdomen 
is peculiarly thickset, giving the beetles a characteristic appearance. 

These beetles are commonly reared from the seeds of leguminous 
plants. The beetle lays a number of small oval eggs, of a yellow colour ; 
they are apparently laid in a semi-liquid condition, so that they adhere 
to the seed or pod and then harden, (they have a curious resemblance 
to Scale insects of the genus Asterohcanium). In the field 
they are laid in the pod and in the case of Bruchus obtectus. Say, they 
are often dropped loosely among the seeds (Chittenden). These eggs 
hatch, the larva eating through the inner wall of the egg-shell into the 
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seed-coat and so into the seed itself where it feeds upon the tissues. 
The larva is white, curved and with a close resemblance to larvae of 
weevils. Riley showed that, in the first instar, the larva is provided 
with three pairs of incomplete but functional legs, as well as a series 
of thoracic spines and a pair of toothed thoracic plates which enable 
the larva to bore into the pod or seed and so establish itself. When 
it has reached the seed, it moults and appears without the legs and 
the thoracic plates. As a rule, one seed, if full grown, is sufficient 
for a larva (or for many), but in the case of growing seeds the larva 
may eat so fast that the seed cannot develop and it has to move into 
a fresh one. When full grown, the larva cuts a disc in the seed-coat 
almost through and pupates below. When the beetle is ready to 
emerge, the disc readily opens, letting out the perfect insect. In Cary- 
oborus gonagra the larva comes out of the seed and pupates outside 
in an excrementitious cocoon. The beetles are found in the field 
\n8iting flowers of leguminous plants or on the leaves of plants. They 
appear to take no food, as do the household species also. There is no 
information available on the question of the hibernation, etc., of the 
free-living species None are pests to crops in India but the house- 
hold species are destructive to stored pulse, Bruchid larvsn are the 
hosts of Chalcid parasites, which lay their eggs in the larvae in the 
seeds. These insects are sometimes found in abundance in infested 
pulse. 

The family is not a large one and, with the exception of the 
cosmopolitan household species, is principally found in the tropics. No 
list of Indian species exists and there is room for work on this family. 
Including cosmopolitan insects, 37 species are known from India and 
the number of species recorded from the plains is a very small propor- 
tion of those there are. The family is divided into two tribes : XJrodon- 
tides with clubbed antennae represented by Vrodon in Ceylon; Bru- 
chides with dentate or pectinate flattened antennae. The following six 
species of Bruchus include the known or recorded species found in 
stored pulse in India : — 

(1) JB. chinensis, Linn., in Pisum sativum (peas), Dolichos labdab 
(val), Dolichos biflorus (moth), Cicer arietinum (gram), Cajanus indicus 
(pigeon pea), ErmAm lens (lentil), Fv/na catjang (cow pea). 
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(2) B. affinis, FrolL, in imported beans. 

(3) B. emarginatus, All., in peas (Pisum sativum). 

(4) B. quadrimaculatuSy Fabr., in peas (Pisum sativum) and in 

“beans.” 


(5) B. f isorum, Linn., in peas (Pisum sativum). 

(6) B analis, Fabr., from cow pea (Vigna catjang). 

Chittenden (Yearbook, Agric. Dept., U. S. A., 1898, p. 240) states 

that B. obtectus, Say, also occurs and it is likely to be found. The life- 
histories of B. pisorum, B. chinensis, B. ohtectus and B. quadrhncu'ulatus, 
are fully described by Chittenden (loc. cit.). Short accounts occur in 
most general works on entomology. We are not aware that any of these 
species have been reared in India, except from harvested seed ; else- 
where the beetles lay eggs in the pods on the plant, as well as on the 
stored seeds, but we have seen no instance where Bruehids attacked 
any cultivated pulse in the field, though many other insects are known 
which do so. We may presume either that these cosmopolitan species 
originated elsewhere or, if native to India, breed in wild plants ; a very 
small number of species have been bred from wild leguminous pods in 
India, and these species do not occur among them. We believe all 
our destructive Bruehids to have originated elsewhere. 


Caryohorus gonagra, F., is a larger grey-brown insect, found in 
tamarind seeds and is the commonest free-living species in India. The 

larva when full grown emerges from the 
seed and prepares a cocoon of very 
coarse and gummy white threads, with- 
in which it pupates ; this cocoon is oval 
and attached to some part of the seed or 
pod. _jThe imago feeds on the leaves of 
the tamarind tree. The life-history was 
described in a German paper by Elditt in 1860, he having reared it 
from pods of Cassia obtained from India (Indian Mus. Notes, III, p. 15). 



Fig. 224.— Caryoborcs 
CONAGRA, X 4. 


Ghrysomelid^. Leaf-Eating Beetles. 

Antennas moderately long, their insertion distinct from 
the eyes. Upper surface bare. 

The ChrysomelidcB are readily distinguished as they are Phytophaga 
without long antennae as in the Ceramhycidee, and without the 
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peculiar form and hind legs of the Bruchidce. They are also neither bred 
from pulse nor in trees and are on the whole a distinct and easily re - 



facavata, X 3. 


Fig. 2*26.— Aula(’OPH()RA 

KXfAVATA, X 3. 

cognised family. Individual species approximate on the one hand to 
the Bruchidce and on the other to Ceramhycidce, and there is no really 
sharp line of distinction, but the very great majority are clearly recog- 
nisable. These beetles comprise a very large and varied assemblage, 
including a greater number and variety of forms than any other family 
of Coleoptera. All are herbivorous, the beetles are smooth, not being 
hairy as a rule or at least without the pubescent hairiness of Bruchids 
and Cerambycids. All are diurnal. It is impossible to discuss them 
as a whole and would serve no useful purpose ; they are divisible into 
a large number of divisions, some of which are extremely characteristic 
and without going deeply into the dry details of classification, we can 
readily distinguish the more important of these. 

There are first the Enpoda, in which the prothorax is much narrower 
at the base than the elytra. The Camptosomes have one distinctive 
character, the lines of the abdominal segments not going straight 
across but curving, making the middle of each segment narrower than 
the sides, and leaving a large space in the middle for the fifth. 

The Cyclica have not the above characters, but the prothorax is 
often a little narrower than the elytra and usually has the edges distinct, 
not rounded off. 




PLATE XXII. — (Ulerccella RuciosA. 


1 . Eggs on leaf, x 3. 

2. Larva on leaf, x 3. 

3. „ 48 hours after hatching, x 20, 

4. „ full grown. X 6. 

5. Pupa. X 8. 

6. Female, x 
", Male X 8. 
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Finally the Cryptostomea are very characteristic, the head being 
bent down so that the mouth is below, the antennae inserted close to- 
gether at the front of the head. They include the very distinct Cassi- 
dince in which the head is hidden, and the HispincB, which have a 
characteristic outline and are often spiny. Actually if a C^hrysomelid 
has not the narrow prothorax, nor the curved ventral abdominal 
sutures, nor the deflexed head and the contiguous antenna*, it must be 
one of the Cyclica, the largest division of this large family. 


Prothorax narrowed, rounded. iSagrince. 
Head constricted behind eyes, ! Donaciinw. 
produced anteriorly. EV- {Criocerincp. 


POD A, 


Ventral abdominal sutures 
curved . CA MPTOSOMES. 


Prothorax a little narrowed but 
laterally acute. CYCLIC A . 


[(Megascelint*). 

Megalopincp, 

Clytrince. 

Cryptocephalincp. 

Chlamynw. 

[(Sphaerocarina*). 

^(Lamprosomina*). 

Antennae 

separate. 


Antennae approxi- 
mate, elytra soft. 
Galerucincp. 
(Trichostomes). 


fFeet bilobed. 


Feet simple. 

Chrysomelince, 
Posterior coxae 
grooved. 
HaUicini, 
Posterior coxa* 
not grooved. 
Galerucini, 


THead exposed. 

Antenna* approximate Head | Hispince, 
deflexed. CRYPTOSTOMES. Head concealed. 

[ Cassidince. 

The following is a synopsis of the larval habits as far as they are 
known : — 


Sagrince. — Roots of trees. 

DonaciincB. — In aquatic plants. 

Criocerince, — On aquatic plants above water, or on laud 
plants with excrement over. 

Camptoaomea. — In cases, on plants or in ants’ nests. 
Eumol/pince. — In roots or in soil. 


IIL 


23 
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ChrysomelincB, — Free, leaf-f ceding. 

HalHcini . — Mining in leaf or plant, or tree. 

Galerucini, — Free, exposed, or in underground parts of plants. 

H ispina>. — Mining. 

Cass^dinfr. — Exposed, carrying excrement or having anal process. 

A great number of species have been described both in the older 
publications of Hope, Oliver, Tlliger, Baly (ClienneU’s Assam Collec- 
tion, etc.), and more recently by Jacoby, whose descriptions of the 
Cardon and Andrewes' collectioms add many new species (Ann. Soe. Ent., 
Beige, 1895, p. 252 ; 1897, p. 420 ; 1898, p. 185 ; 190;!, p. 80 ; 1904, 
p. 380). The late Mr. Jacoby's volume of the Fauna of India deals 
with the family as far as Eumolpincp. 

Eupoda . — The Sagrwa^ are the first sub-family, with five species 
of Sa(/ra in India. These are characteristic insects, of large size and 
brilliant colouring, of which the life-history is almost wholly unknown. 
The oval brown cocoons of 8. hoisduvalUi were found at Buitenzorg 
in the hollow root of a tree (Rhizophora) in 1802, (Nederl. Tijdschiift 
V, p. 97), and it is known that in Java, Sagra Buqueti lays eggs on the 
bark of a tree, the larva* li\nng in the tree and causing gall-like hypeitrophy 
of the wood. The beetles are foimd upon plants, Sagra feniorata, Dy., a 
metallic* green insect, being the common species in India, found in forests. 

Donaciincp are a small group, of which four species are Indian. 
The Jarvfp of Donacia live in aquatic plants, the beetles in water or 
in the air. None appear to have been 
reared in India. Donojcm cpraria. By., 
is found in the plains, though not 
commonly. Hamnia, though not 
recoTAedas AnAian. is also known from 
the plains. 

Criocerinfe . — A larger group with 105 
Indian species of wliich 80 are inclu- 
ded in Lemn and 19 in Crioceris. 

* 

The Ceylon forms are distinct and 
are treated by Jacoby as Malayo- 

Australian, only one occurring appar- Pig. 227 .— Dona<'ia iiBmcou.is. 
ently also in South India. 
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The life-history of none of these is definitely recorded. Crioceris 
impressa, F., was reared by de Niceville on kham-alu (Dioscorra alata) 



Fig. 2‘28 --Lkma signati* 

PEN NTS. 


Fig 229.-rRIO(’ERlS FAKCIATI 
VKNNIR. 


(Indian Mus, Notes, V, p. 134). In general the larvsp are either semi- 
aquatic, living on the leaves of aquatic plants in cases made of their 
own excrement, or live on plants on land in the same way. These 
larva* have the anus on the upper surface so that as their excrement 
is voided, it covers the body and makes a protective covering. They 
are extremely characteristicj in appearance and are likely to be found 
on aquatic plants. The beetles are common in grass and on plants; 
they are usually brightly coloured and warning; several species are 
common, Lema coromandeliana, F., and Crioceris impresBa, F., being 
widely spread in the plains. 

Camptosomes . — A large division divided into several snb-tatmlies, 
some of which are not represented in India. The ClytrincB, Chlamynce 
and Cryptocephalince, are the most common, with many species of small 
cylindrical beetles, coloured often in orange or yellow and black. The 
larvffi of Cryptocephalus are of peculiar form and live in small cases 
formed of their excrement ; they are white larva?, vrith the abdomen 
tapering and doubled back under the body so that the apex reaches 
the thoracic legs ; the case made is a small oval one, in which the larva 
lives with the head and thorax at the opening, the anus in such a posi- 
tion that the excreta can be ejected. (In a Himalayan species living 
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Oil Artemisia, the cases very closely resemble the excreta of the larger 
grasshoppers and this is possibly a protective device.) The cases of 
C. corrosicollis, Jac., are common on long grass and those of C. Pusaensis^ 
Jac., on “ Jhau ’ (Tamarix galhm), and the little larvae can be readily 
reared. Donnisthorpe has described the life- history of the European 
Chjthra quadri-pundatay L., in Trans. Ent. 8oc., London., 1902, p. 11. 
We reproduce his summary : — 


‘ ‘ To recapitulate the 
foregoing facts : The life- 
history of Clythra quadri- 
punctata is briefly as fol- 
lows: — When the beetle 
has emerged from the 
pupa in the nest, it 
escapes with caution 
‘ feigning death,’ and 
holding on to twigs, when 
attacked by the ants. It 
then seeks its mate, 




and copulation takes 
place. The beetles are 
generally to be found on 
birch shrubs, the young 
shoots and leaves of 
which they eat, bitingthe 
top shoots right through. 
The female then seeks 
a tree or shrub above 
or close to a nest of 
Formica rufa, and drops 
the eggs on to the ground 
beneath. The eggs are co- 
vered by a case, or capsule, 



Fiff. 230.— Cryptoobphaluh puhasnsis. Larva, 

IN AND OUT OF CASE, DIAGRAM OF < ASB, IMAGO. 


which is placed around it by the female, and consists of her own excre- 


ment. This covering is placed in position with the posterior tarsi, the 


egg being held in the depression of the abdomen. The covered egg 
looks exactly like a small bract, and is exceedingly like the end of a 
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birch catkin. The ants pick up the covered egg and carry it into the 
nest. The young larva, which hatches in about twenty-one days, uses 
the egg-case as a nucleus on which to build the larval case ; thus vejy 
young larval cases have the egg-case still attached to their posterior 
end. The egg-case has a threefold raison d^Hre— to protect the egg 
and newly hatched larva, to make the ants believe it is a bit of useful 
vegetable refuse, and to give the larva a foundation on which to 
start the larval rase. When the larva case grows larger the egg-case 
breaks off and the larva fills up the hole thus formed with the same 
material as that with which it builds the rest of the case. This 
material consists of its own excrement mixed with earth, which it pre- 
pares with its mandibles. To enlarge the case the larva removes particles 
from the inside, and plasters them on to the outside. The larva feeds on 
vegetable refuse in the nest. When changing its skin it fastens the rase 
to some object in the nest. When full-grown it fastens the case to a 
piece of wood or twig, and turning completely round, changes to a 
pupa, facing the broader end of the case. When hatched the beetle 
gets out of the case at this broader end, by biting a circle roimd inside 
it, thus forming a cap, which it forces off.” 

The student should refer to this account and read the bibliographi- 
cal remarks especially. There is nothing to show that our species have 
this habit, but it is worth bearing in mind when searching ants ’ nests 
for insects. 

The Meyahpince include Temnaspis (4), and Colobaspis (4), rare 
insects found in the hills. The Clytrincp are listed by Jacoby and 



A 

Fig. 231.— A. Diapromohpha pinoui^, B. Abpidolopha thoracic a, 
0. Gynandrophthalma subdivisa. 

(Aft fit JarobyA 
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Clavareau in Genera Insectorum, with 90 species from th ‘ Indian 
region of which less than fifteen are found in India proper. Jacoby 
describes 125 species in the Fauna of India. Titubcea himaculata, Jac., 
CAffira succincta, Lac., Clytra conformis^ Lac., Coptocephala naif, Lac., 
and Diapromorpha turcica^ Fabr., appear to be common species of the 
Clfftrides, and Cryptocephalus senariusy SufF., Cryj^mephalm sehestedtiy 
Fabr., Cryp/tocephalus corrosicolUsy Jac.. among Cryptocephalides. Of 
the latter genus nearly fifty Indian species were recorded forty yeai*s 
ago and a larger number have been since described. Exenuiy Chlmnys 
and Hymetes represent the ChlamynWy which are almost wholly 
American. 

Cyclica. — The largest division with the greatest number of species. 
There are three main sub-divisions of which two, Eumolpince and Chry- 
somelincBy have the base of the antennae separated widely, whilst the 
third, GcderucincPy has the bases of the antennae drawn together though 
not touching. The latter are separated by Jacoby under the term 
Trichostomes, In all, the beetles are of small to moderate size, usually 
brightly coloured. They 
constitute the immense 
majority of the family, 
the typical leaf-eating 
beetles. C'olours are 
usually warning, bright 
blue, bright red. a great 
varietv of tints. 

Eumolpince. — ^Practic- 
ally nothing is on record 
as to the life-histories 
of our forms, but the 
larvae probably are 
miners in roots or live in 
the soil feeding on roots. 

Jacoby records 414 spe- 
cies from the Indian re- 
gion. Scehdonta includes 
small dull coloured beetles 



Fig. *i32.-Sc;£LOnOT4TA stkkucollis. 
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found abundantly on grass and on plants. S, strigkollis, Mots. , is common 
on grape vines and where this plant is cultivated, is a serious pest. The 
late Mr, Jacoby wrote in the Fauna that this species could no longer 
be recognised, but he labelled a series of specimens from the Pusa col- 
lection with this name and omitted to record the localities in the 
volume. (It will probably be found to have a similar life-history to 
its ally the American grape vine rootworm, Fidia vUicida^ whose life- 
history has been described.) S. vittata is a larger form, found on Pan- 
chan juria {Vitis trifolia), which shams death extremely effectively and 
falls to the ground on its back, the brown lower surface and white 
patches making it very difficult to distinguish. 

Colas'posoma is a large genus of moderate-sized metallic-coloured 
beetles, C. metallicus, Clk. and (\ ornatum, Jac., being common in 

the plains. Corynodes peregrinum. 
Fuesl., is a deep blue beetle, very 
abundant feeding on Ak and other 
wild plants and found throughout 
the plains. Nodostonia, Nodma, 
Heteraspisy pHeudocolaspiSy Colaspia 
and Colaspoidesy are the other com- 
mon genera. 

Pac‘hnephorm hretmjhamiy Jac., and P. impressusy Kos., take the 
place in India that Myochrous takes in America, as being destructive 
to the young shoots of cane and cereals ; they are small dust-coloured 
beetles, with the appearance of weevils, found in numbers in the 
expanding leaves of the young cane shoots which they destroy ; hidden 
in the heai-t of the shoot, they are difficult to find and usually escape 
observation, the destruction of the young shoot being assigned to some 
other cause. 

Chrysomelinw, — Though these beetles occur in all jiail/S of India, 
very little appears to be known beyond the mere description of such 
species as have reached European collections and been described. Nor 
is there any complete list at present available and the recorded Indian 
species are buried in a voluminous and scattered literature. It is the 
least represented division with less than 70 recorded species. We are 
not aware of any species being of economic impoi*tance to agriculture 



Fiff. 23 S.~Lahva of roHYNoDKs 

1*EHE(}RINUK, X 6. 
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in India and the larvae apparently feed wholly upon trees, uncultivated 
shrubs and herbs. The group is characteristic of the temperate regions 
and only a few come into our limits, the majority being Himalayan. 
A large number of larvae of exotic species have been described and these 
are known to feed openly upon the leaves of plants as do the Galerucmi. 
Phcedon braaicce^ Baly., is a steel-blue beetle found feeding upon 
mustaid in Golaghat (Indian Mus. Notes, Vol. Ill, p. 44). Pldgiodem 
is represented by several species and Lina is represented by the Euro- 
pean L, populi, Linn., which occurs in the Himalayas. Ch/rysomela 
includes a variety of moderate-sized beetles, some of bright colours, 
the commonest plains species of a dull black colour ; two are abundant, 
the spotted Chrysomela, C. yuttaia^ Geb., and the unspotted species C. 
Pasccei^ Jac. Paropsides hieroglyphicuSy Gebl., breeds freely on pear 
trees in the hills and is a pest in Shillong. 

GalerucincB. HaUicini. — large 
group with over 15() described 
Indian species and many more to 
be recorded. Podontia is common 
in the hills and moister plain areas, 

P. affinisj Grond., and P. li-punc- 
lata, Linn., being the familiar spe- 
cies. The latter is recorded as 
breeding in Calcutta on Spondias 
tnangifercB ; the larva is covered in 
excrement and pupates in a rough 
cell of earth in the soil, the imago 
appearing yearly in August (Indian 
Mus. Notes, Vol. IV, p. 68). Clitea 
pictay Baly., is a small oval brown 
and black species found feeding, as 
an imago, on the leaves of Bael 
(AegU Tnarmdm), The beetles jump 
freely as do most of this group. 

The larva is found boring in the 
shoots of this plant, the slendei' 

twigs being tunnelled down the cen- m-punotata, 

tre but little harm being done. The 




PLATE XXIIl. — P hidoj>okta Modksta. 
Sugar-cane Hispa. 

1 Epgs .. j B. ) ^ 

( C. Before hatching 

2. Newly hatched larva, x 3. 

3. Jjarva in mine in cane leaf 

4. Full-grown larva, x 3 
Ventral aspect x 3. 

Dorsal aspect, x 3. 

J us*, before emergence, x 3. 

J ust after emergence, x 3. 

15 minutes after emergence, x 3. 
30 „ „ X 3. 

60 „ „ X 3. 

7 Imago, to show disposition of spines. 


5. Pupa 


6. Imago 


fA. 

' la 

ft- 

■ j c. 

’ I). 
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SUGAR-CANE HISPA. 
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larva is soft, whitish with few very short hairs, the head brown, 
the tiny round spiracles on the dorso-lateral line. Behind the head 
is a distinct prothoracic shield, and over the anus is a flat black 
plate with short hairs round ; this plate is at an angle to the long axis 
of the body, facing dorsally and posteiioily and may be for the pur- 
pose of enabling the larva to exei*t pressure by placing this against the 
wall of the tunnel. Chcetocnema basalis, Baly., is the flea beetle of 
rice, a small active beetle that leaps readily. This and other genera 
include the common flea beetles known as destractive to crops in all 
countries. Several species ai*e found in bidian crops attacking wheat, 
sann hemp, mustard and brinjal. The larvae of these small beetles are 
miners in the tissues of the plant. Luperonmpha weisi is recorded as 
attacking mango trees in Purulia (Indian Mus. Notes, Vol. V, p. 125). 
HaUica cyanea, Web., is a common steel-blue beetle of moderate 

size. It breeds freely in the rains 
and until December, the black larva* 
feeding on a very common weed, 
Ammannia rotundifolia (Lythracecp) 
which comes up abundantly after 
the rains. Tliis species is curiously 
plentiful in some years, but is very 
localised and swarms have been 
observed clustered in a patch in a single field ; they aie gregarious when 
abundant, a patch of ground sometimes black with them. The winter 
is spent normally in pupation in the soil, the beetles emerging in March 
and waiting till fo( d can be obtained. This is one of the perfectly 
harmless insects so often repoited as injurious, owing to its presence 
in large numbers in crops. Its ally, H, ccerulea, is the prey of the bug 
Zicrona ccerulea as is piobably also this species (see Pentatomida' 
below). 

Galerucini. — Over 25() species are Jecorded and this number will 
probably be doubled when the Fauna volume comes to be prepared. 

Oides occurs plentifully in forest localities and occasionally in the 
plains in the form of 0, hipmictaia^ F., an oval orange beetle with a 
black blotch of varied size on each el3d;ron. The larva is yellow and 
feeds on the leaves of the common wild creeper Vitis trifoUa ; when 
full-grown it pupates on the leaf under a few coarse threads. 





Fig. 285.*-Halti('a (’yanka 
LARVA, X 4. 
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Aulacophora is the commojiest beetle genus in tlie plains with three 
common species. A, foveicollis, Kust. ( = ahdominaJis^ (}. et H.), is 



Fiff. 287.— Mimastha 
(’V ANKA. 

Fi^r. 28ti.— Aulacophora 

KOVRK’OLLIS fl. M.N.I 

deep 01‘ange above, while A, vxcavaUty Baly., has the elytra deep blue, 
A. atripenniH, Fabr., the elytra black, and A. dotrnest, By., the elytra 
black with a yellow basal j)atch. The last is rarer than the first three. 
There are a number of species of this genus and the whole classification of 
these beetles is in confusion. Though A. foveicolUs, Kust., is extremely 
common, nothing is known of its life -history and all attempts to solve 
the problem hitheito have failed. It is a destructive insect to young 
cucurbitaceous plants, eating the leaves. (The larva of its ally Diahro- 
fica in America, mines in the stem a little below giound, while the 
beetle behaves as our species does.) Hoplasoma also includes several 
common species whose life-histories appear to be unknown. Mimcisira 
vyanea^ Ho., is principally a defoliator of forest trees and occasionally 
occurs in numbers. The beetle emits an acrid yellow fluid from the 
head. Several other species are common in jungle but not in cultivated 
areas. We figure all stages of Galerucella rugosa, Jac. (Plate XXll), 
whose larva feeds on Polygonum ; t|iis genus and Haphsonyx are abun- 
dantly represented even in the plains. Another Galerucella is des- 
tmctive (in its larval and imaginal stages) to the Wateinut or Singhara 
crop (Trapa hispinosa), destroying the leaves of this valuable plant. 
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HisyinoB , — Cryptostome beetles, in which the antenna* are set 
closely together on the front of the head, but without the produced 



Fig. 238 .— Gonophora 

BKN(JALK^S1S. jTigr. 239.— HiKPA -KNKHCENS, X 7. 

prothorax coveiing the head, which characterises the next sub-family. 

These beetles have a characteristic facies of their own, being 
usually flattened, the sides of the elytra parallel, the prothorax narrow, 
the integument either much pitted in lines or with regularly arranged 
spines. The antenna* project in front of the small head ; the legs aje 
shoit, the elytra often have truncate ends. The colouring is varied, 
browns, metallic blacks and occasionally brighter metallic tints predo- 
minating. Some species are evidently ciyptically formed and coloured, 
escaping notice when resting motionless on a young leaf tightly pressed 
to the surface. 

The life-history of several species in India has been worked out 
(Plate XXllI). The essential features are that the egg is laid 
in the tissues of a leaf or plant, the resulting grub mining in the tissues, 
and producing a ‘ ‘ blotch ’ ’ mine. Moults take place inside the mine 
and the larva is much flattened, though in some cases provided with 
legs. Pupation takes place in the leaf. The beetles are similar in 
appearance in both sexes. So far as known, all Hispince have such a life- 
history and the larva lives concealed in the tissues of plants. Hiber- 
nation and other periods of rest take place in the imago state. 
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One species, His pa wnescem, By., is a serious major pest, and 
another Leptispa pifgmcea. By., oecasiojially rivals it. Others are minor 
pests or live in uncultivated plants. 

Hymenopterous parasites are the 
only known check on the increase 
of these insects. H. Donckier de 
Donceel’s Catalogue (Aim. Soc. 

Ent. France, 1889, LXVIIl, p. 040), 
enumerates 1 1 1 Indian species, 
chiefly of the following genera : — 

Callispa 14, Anisodera 12. Gonophora 
Dotvnesia 10, Platypria 7, Hispa 42. 

A few, including plains species, 
have been described since. (Jestroi’s 
papers (Ann. Mus. Civ. Uenova), 

Baly’s catalogue of Hispidce. and 
Weise’s recent papers (Deutsche 

Entomologische Zeitschrift) describe •240.-Leptispa pyom.ka. 

. (I. M. N.) 

the majonty of our species. 

Leptispa pygrucea. Baly., is a narrow steel-blue species destructive to 
rice in Malabar and occasionally found elsewhere in the plains. Its life- 
histoiy is unknown. Antblispa hevigata, ftuer., is a spineless black insect 
found on the leaves of the high grass in (^aiiara and the Himalayas. 
Gonophora fiengalensis, We., is a pretty yellow-brown species with 
black spots found abundantly during the rains in submontane local- 
ities. 

PlMyptia includes P. Andrewesi, We., described from specimens 
reared from ber (Zizyphus jnjuba) and common in widely spread local- 
ities in the plains. The larva does not remain in one mine but moves 
about, eating into the leaf, eating out a kind of pocket and then emeig- 
ing to commence a fresh pocket. The larva (fig. 241) is flat, the head 
laige and hard, with short antennce and a lateral cluster of ocelli; the 
prothorax bears a dorsal and a ventral shield ; the segments are pro- 
duced laterally and bear a terminal backwardly-cuiwed process ; the 
spiracles are on the dorsum ; the legs are well developed and the larva 
runs actively ; the abdomen terminates in a flat chitinous plate with 
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a lateral process, the anus being ventral. It pupates in a special pocket 
in the leaf. The pupa is similar, but the fourth abdominal segment is 



Fiff. 241.— Platypria ani)RK>\rsi. Larva on ber leap: 

OLD AN!) PUPAL MINES, X 3. 


drawn out laterally into a strong backwardly-directed process on the 
dorsum. 



Fig. 242.— Pi ATY PHI A andrewesi. 


P. echidna^ Guer., is a common 
form in the Western Ghauts and 
Nilgiris. His^a (Phidodonta) modesta. 
We., has been bred in sugarcane; 
its life has been fully described 
(Mem. Agri. Dept. Enr.), as has also 
that of His'pa wnescens, By. This 
last is a very important pest in rice- 
growing tracts and may be distingui- 
shed by the form and position of the 
prothoracic spines, the small tooth 
at the lower edge of the basal an- 
tennal joints, the absence of spines 
on the antennee above and the me- 
tallic black-green colour. The dis- 


crimination of Hispids is not difficult if attention be paid to such points, 
but the student may be cautioned against hasty identification without 


very careful examination. 
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Cassidince. — Tortoise Beetles. The characteristic of these beetles is 


the flattening of the body and the extension of the pronotum over the 


head The form is oval or rounded, 
the outline of the extended pio- 
thorax continuous with that of 
the elytra and giving the insect the 
appearance of a tortoise. The co- 
louring is either dull green or dry 
grass colour, or is peculiarly brilli- 
ant, the living insect having a glit- 
tering golden hue with a ground tint 
of red, pink or green. In appeal - 
ance these are perhaps the most 
striking of all insects, living jewels 
of the most delicate beauty. The 
object of tills colouiing is not cleai, 



A B 

Fijr. 243 — Asrii>oM()Ki’HA 

A. MAHs, B. Lau>a, 
C. Pr i»A, D. IMA(.(). 


though the dull gieen ones aie evidently cryptic, in conjunction witli 


their form and immobile attitude on the plant. 


Few details are available as to the life-history. Eggs are of two 
types, single eggs laid on the leaf (Coptoctfcla), egg masses containing 



Fig 244 . -Larva of aimriona 

4 IIU’CMDATA. 


many eggs (Asptdomorpha); larva* 
aie flattened, with processes beai- 
ing spines, with three pairs of legs 
and having an anal process which 
can be turned over the doisum 
and bears the dried excreta. We 
figure such a larva (Plate XXIV) 
These larvae are found on the 
leaves of their foodplants and. in 
the moist tropical zones where 
they are of large size, they aie 
extremely striking. Their food is 
the epidermis or tissues of the leaf 
and they are nocturnal inhabit as 
a lule. Pupation takes place on 
the leaf and the processes on the 
body are a marked feature of these 
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insects. None can be reckoned as pests since none occur abundantly ; 
Convolmlac^.w are their food especially, several feeding on sweet 
potato (Ipomcpa batatas) and on garden creepers. The majority breed 
only in the rains since there is then only a sufficiency of food. Appar- 
ently the imago goes into hiding for the intervening seasons, but 
acjcurate data on this and other points in the life history are not 
available. 

Th' species arc described by Bohemann in his Monograph, dated 
J8i')()-18()2. and a number of species have been described since. Hoj)’ 
honota (()), Prioptera (8), Calopepla (4), Epistictia (3), Chirida (4). 
Aspidomorpha (14), Cassnla (20), Laccoptera (4), Coptnvffvla (13), 
are the genera. The larger and more brilliant species of Calopepla, 
Aspidomorpha, etc., are wholly hill or forest forms, and only the 
duller green Metriona and Copto('ifcla and the smaller Aspidomorpln 
occur in the plains. Aspidomorpha miliar is, Fabr., was reared in 
Calc.utta on (Convolvulus ; it commonly attacks sweet potato also. The 
life-history has been worked out in the Philippines by W. Sehultz(», 
who fieures all stages. (Philippine Journal of Science, HI, p. 201.) 
The duration from the egg to the emergence of the adult was 38 days, there 
being four larval moults before the pupal moult. He remarks that tlie 
larvte feed and pupate in groups. The student should consult this 
paper, as also Muir and Sharp’s (Trans. Ent. Soc., London, 1004, p. 1), 
and Muir and Kershaw’s (Loc. Cit., 1007, p. 249), for interesting notes 
on the eggs and transformations of this group. 

Metriona circnmdata, Hbst., is the commoner green form breeding 
on the same plant, as also does the common six-spotted Chirida 
sexmiata, F., both of these laying eggs singly on the leaf. Cassida 
dorsonotata, Boh., is common in the moister areas, while Coptocijcla 
Vartans, Hbst., is found in abundance breeding on the wild Ipomoea 
on sand dunes (Ipomoea pes-caprcp ) ; the single oval egg is laid on the 
leaf and is fastened with short brown filaments from the side of the egg 
on to the leaf ; the green larva is flattened and very difficult to see, 
resting by day motionless on the plant. 

Collei ting— The beetles are easily collected and preserved ; their food- 
j)lants should in all cases be noted. Whenever possible they should be 
kept olive with food till eggs are obtained and the larva* studied. This 
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is not always possible and the life-histories of some of our commonest 
species still remain unknown. For this reason every larva found de- 
serves careful rearing ; larva' are preserved in formalin. The student 
may be cautioned against hasty identification of specimens that look ex- 
tremely alike, more especially in the Hufides. There is no group that re- 
(juires more careful scrutiny before pronouncing two specimens to belong 
to the same species, and thi^ is of great importance in the economic 
species. There is also no group that offers such scope to the inquirer, 
especially in the bionomic aspect. To the naturalist living in a forest 
or hill district there is immense scope and the fauna of any one place 
will take years to procure and work .out properly. 


Cerambycid.e.— 

Ant^mcp hmji their bases 'parth/ encircled hj the ej/es. 

Upper surface pubescent. 

This large family of large insects is readily recognisable from their 
genera] form and their long antenufle. They range from imder half an 
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inch to over one inch in length, the body robustly built and the inte- 
gument hard. The colours are sombre or bright, many being cryp- 
tically coloured, others exhibiting Mullerian mimicry, imitating the 
colouring of wamingly coloured insects. 

The head is distinct and well developed, with large eyes and power 
ful trophi, the heavy biting mandibles being prominent. Antennse 
are long, dentate in some forms, in others with tufts of hair. The pro- 
thorax is powerful, accurately adapted to the body. The elytra cover 
a pair of ample wings and are closely applied to the abdomen. Tn some 
cases they are abbreviated or narrowed and do not wholly cover the 
abdomen. The legs are long, the tarsi pubescent. Males are similar 
to the females, the former having larger mandibles and distinctions in 
the antennae and forelegs and, as a rule, the antennae are longer. They 
stridulate by moving the prothorax against the body, the posterior 
edge of the prothorax rubbing on a corrugated surface on the meso- 
thorax and so producing an audible squeak. 



Fifr. 246. — CfKLOSTERNA SCABRATA LARVA. 

The life-history, so far as known, is uniform throughout the group . 
The females lay large eggs singly in cracks of the bark of trees or on 
bamboos. These eggs hatch to legless larvae wliich tunnel in tlie hard 
woody tissues, eating out large galleries in which they live. The larva 
is characteristic in form, generally similar to that of Buprestidse but 
with the abdomen more developed and the swollen prothorax less 
marked. The head is small, with powerful biting mandibles. The 
thorax is slightly swollen, with a broad dorsal plate, without legs ; the 
abdomen often has dorsal plates on each segment. The pupa is found 
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in the tunnel, in a chamber formed by closing up the tunnel at its head 
and tail, or in a cocoon of white hard material derived from the excre- 
ment. The length of the life-history is known in few cases but in species 
investigated elsewhere, has been foimd to be very long, as much as three 
years being spent in the larval stage. This is due possibly to the lack 
of nutrition in the food of the larva, the dry woody material not con- 
taining much nutriment ; a great amount of it must pass through the 
alimentary canal in order to supply the necessary food and a long 
period is apparently consumed in obtaining this. The larval galleries 
are often very large and extend to a great length through the trunks 
of trees. 

The family is a very large one, principally confined to forest areas 
and of no importance in Agriculture except in special cases. Few are 
found in the cultivated plains and the 
bulk of the .species are purel}* forest 
haunting insects. The Indian species are 
being described by (xahan in the Fauna 
of India. 

The family is divided into two sub- 
families : — 

CeramhycincB. — Head in front oblique 
or sub-vertical, last joint of palpi not 
pointed in front. Fore tibiae not grooved 
beneath . 

Lamiince. — Head in front veitical or 247. -IUtoorra kvrka 

bent inwards well below the thorax. **^J*a* 

Last joint of the palpi pointed at the end. 

Fore tibiae generally with a groove beneath, ((iahan). 

CerambycincB, — Crahan makes four sub-families : — 

Prionini, — Distinguishable as a jule by the sharp lateral margins 
of the prothorax. Disteniini, Ten hill forms. Lepturim. Twenty- 
three hill forms. Cerambycini, Embraces most of our forms but is 
not readily distinguishable in the case of hill forms, except from 
Prionini 
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Prionini . — An assemblage of 53 Indian species, of which two only 
are common in the plains. They are large dark brown insects, the an 



Kt(t. 248.— PllIOTVRANNrs MOKI>\X. 


tennop long, the prothorax usually spined, the mandibles often very 
long, curved and pbwetfari. Dorysthenes montanun, Guer., is stated to 


come out of the soil jn the Nilgiris in 
such numbeijtt as dewer the soil ; 
this occurs in 
the observer (Mr, 

remarking that the hiearB these ' 
beetles. (?) (Guer. Men., Rev.'35ool., 
1840, p. 40.) The large brown 
beetle that flies into lights in South- 
ern India and bites so freely is 
Prioti/rannus mordax, Wh. The less 
formidable Paraphrus granuhsus 
Thoms, com^s into houses at night 
in Behar. Mocroloma crenata,Fabr., 
is a common plains species, wide- 
spread over India, found imder 
faUen leaves and at light. Aegosoma, 
costipenne, Wh., is recorded as 



boring into teak trees in Assam. 2^^ —Hypobsohrus indiooh. 

(1. M. N. II, p. 12.) AcarUhophorxis 
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seffolicmnis^ Oliv., occurs in South India where it bores in mango and 
has been found as far North as Amballa, and A. modicus^ Gab , is 
known only from Lahore. 



Fig. 250.— A(’anthophorf« sfrratkjornip. 

Cerarnhydnu — Gahan lists 309 species from the Indian region, 
divided into 20 groups. It is impossible to discuss so large a 
number of forms here ; about 12 may be considered as common 
in the plains. We figure Hypoeschrus indicuSf Gah., which bores in 
ttie Sal tree. 

Xystrocera globosa is a reddish brown beetle, of about one inch 
length, with a conspicuous longitudinal band of metallic green along 
the elytra, found very widely. Tt represents the third group (Mvnini. 
Mr. Willcocks states that it is, in Egypt, a serious enemy of the Siris 
tree (Albizzia lebeJc), 
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Stfomatium barhatum^ Fabr. {Hesperophani)^ is perhaps the most 
abundant Cerambycid beetle in the plains, and is known to breed in 

Khair (Aracta catechu), teak, sissu and other 



dry timber ; it is a dull brown insect, whose 
most interesting feature is the patches of 
silky hair on each side of the prothorax of 
the males : these are so placed and set that 
they catch the light in a very marked way, 
reflecting it towards the front, so that 
looked at from in front the insect appears 
to have two large shining eyes ; this may 
be mere fancy or may serve a useful pur- 
pose in courtship or defence. This beetle is 
known to emerge yearly in early June 

The Cerambycines contain a large number 
of forms common or injurious. Plocederus 
obesuSf Gah., is the insect recorded as des- 
troying sal(l. M. N. I, p. 91); its cocoons, 
which are large, hard and formed apparently 
wholly of calcium carbonate, are striking 
objects. AEolesthes holoscricea, Fabr., is 


recorded (I. M. N. 1. p. 89) as breeding in 

Fiff. 2 r)l.— S al WOOD ATTACKED . _ __ , , V Tx* j. 1 

Kv HYFOESCHRU 8 iNDicus, 8 ®"! ^00u,(8fU)Yea Tobusld), J t IS an extrcmely 


handsome beetle of rather over an inch 


length, covered with fine pubescence that 
gives beautiful silky reflections. It is one 
of the common plains species. Dmthm 
Himplex^ Wh., is another common and wide- 
spread species, of a dull brown colour, 
resembling the preceding generally but with 
a distinct scar at the apex of the basal 
antennal joint bounded by a little ridge. 
Derohis demissus^ Pasc., is a smaller brown 
species without the antennal scar and with 
a fine ridge along the ventral face of each 
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With the CaUickroniinif we leave the dull brown species and come 
to metallic blue and green species of larger size and more slender build. 

Chloridolum alcmene^ Thoms., 
is the species found boring in 
the trunks of orange trees in 
Coorg (see Agri. Joum., India, 
Vol. I, p. 129). It is a deep 
blue insect, the legs dark 
coloured ; it is recorded also 
fiom Assam, Andaman Lsles, 
and Burmah, while Mr. 
Andrewes found it in the 
Nilgiris. No other species is 
notable and none occur in tlie 
cultivated plains ; some are 
known to emit an odoui which 
18 pleasant and possibly con- 
nected with sex. 

The include a large 

number of hill foims, chiefly 
slender insects with a cylindri- 
cal or globose prothorax and 
marked in bright colours. 


Xijlotrechu has the antennae wide 
apart and the front with ridges ; it 
includes the White Borer of Coffee, 

X. quadripes, Chevr., whose larva 
lives in the stems of the coffee plants. 

Much has been written about this pest 
which occurs in the coffee districts 
of South India and is most destructive 
to coffee grown imder too dense shade. 

It is found also in Assam, Sylhet and 
Burmah and is an example of an ordi- 
nary indigenous insect which finds 
abundance of a cultivated plant in Fij?. 264.— Xylotrechusquadripes. 
which it can breed and thus becomes 




Pip. 253.— Chloridoli M aumfne 
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a pest. The reader should consult the account of Dunning (Tr. Ent. 
Soc., London, 1868, p. 105), of Bidie (Report on the Ravages of the 
Borer, 1869, Madras), and that of Taylor (The White Borer, 1868. 
Madras). 


Cahchjtus is a large genus of yellow banded beetles, one of which is 


occasionally extremely abundant in 



Fi^f. •i.V). - Oklosteiina scabra'ia. 


the plains. This is C, annularis. 
Fab., a slender beetle clothed 
in yellow pubescence, with 
dark bands on the thorax and 
elytra ; it lays its eggs on 
bamboos, the larva living in 
the bamboo and gradually 
destroying it ; the life-history 
occupies one year, the beetle 
being easily reared in capti- 
vity ; large numbers have been 
found to emerge from a that- 
ched roof in which new bam- 


boos were used, their emergence 
taking place in May. Other species are extremely common in the hills, 
as are also some species of Clytus and Demonax. 


LamiincB . — The revision of this sub-family is not yet complete 
and we can only mention the common species of the plains, with the 
caution that the publication of the revision in the Fauna Volume will 
inevitably alter the nomenclature of the species named. Baiocera 
rubra, Linn. (figs. 245 and 247), is the large beetle found throughout the 
plains, whose larva is common under the bark of trees ; it appears to 
occur chiefly in decaying bark and the trees felled in Pusa contained 
abundance of the large larvae and pupae. It is an extremely handsome 
insect, the largest of the common plains species. It is common also 
in mango, and E. P. Stebbing has described its occurrence in the Duki 
fig (Ind. For. Bull, 10). Cwhsterna spinator, F.,is a common beetle 
breeding in babul (Jracia arabica ) ; the beetle has been found to eat 
the bark of cotton plants and, when abundant, as it occasionally is, to 
do harm in this way. C. scabrata, F. (figs. 246 and 255). has been 
reared from Casuarina equisetifoUa in South India, where it is very 
destructive to young trees, and also from mulberry. Sthenius gnsator, 
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I'm is a smaller beetle reported to girdle Tabeinamiontana alba blanches 
in South India, as well as to cut down rose bushes find. Mus. Notes 
III, p. 40). Olcnccampt^fs bilobus, F., is common in the plains on pakur, 
gular and other fig trees ; it is conspicuous by the round white spots 
on tUe smooth brown elytra and is likely to be found everywhere in the 
plains. Apo?necyna histrio. F.,and A, pertigera, Thoms., are common 
among cultivated crops ; both are of small size, dull brown in colour, 
with many small white spots disposed over the elytra. The latter have 
been reared from the stems of the common pumpkin (Cucurbita pepo) 
m which it occurs abundantly (Plate XXV). 

Amongst the many species of Glenea^ G. spilota, Thoms., is known 
to breed in the trunk of the silk cotton tree {Bombax malabaricum), the 
larva being found abundantly 
in the decaying trunk after the 
plant has dried, in common with 
a host of other insects. Mom- 
hammus nivosus, Wh., is the 
commonest representative of this 
immense genus, an insect foimd 
on the Ak plant (Calotropis spp.) 
in the plains. Its larva is foimd 
in the stem of the plant, Suipauum 
up the centre and the beetle is to 
be found practically wherever 
this plant grows. 

The foUowing list of plants 
bored by Cerambycidae is com- 
piled from Indian Museum Notes 
(I.M.N.), the reports of the Forest 
Zoologist (E.P.S.), of the llnto- 256.-Monohammus vbrstbegi. 

mologist, Indian Tea Association 

(C.B.A.), and our own records. We have included borers of other groups 
such as the Arbelid®, Cossidae, BuprestidsB, etc., but the records 
are extremely meagre and show how little this subject has been 
investigated. The boreis in dry wood, etc., of the Bostrichidee, 





PLATE XXV. - AroMECTNA Pertigbea. 


Fig. 


1. Fgg- 

2. Full-grown larva. 



ventral and dorsal. 


5. Beetle. 

6. Beetle feeding on growing plant. 

7. Lan ve and papee in the stem. 
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etc., and the larvaj living in the branches, etc. (as the Curculionid®), 
are omitted. 



Fig. 257.— NkOCBRAMBYX FAKIb. 


Plant Boied 1)). 

Akii. Calotropis cjkjantea. Monohammus mvobus. 

Asaii. Terminalia tormntosa, Molestfm holosericea (T. M. N.). 

Babul. Acacia arabica. ASoksthes holosericea (l.M, N.) 

79 „ „ Ccelosterna sjnnator (I. M. N.). 

Ber. Zizyphus jujuba. (Arbela tetraonis.) 

Bamboo Dendrocalamus strictus, Stromatium barbatum (E. P. 8.). 

s Banihusa sp. (diy). Caloclytus cmnulane. 
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Casuaiina. 

Casuarina equisetifolia 

Coffee. 

99 J' 

Coffea arabica. 

>> 

Gular. 

Ficus glomeratus. 

Guava. 

Psidium guava. 

7 J 

Khair. 

Acacia catechu. 

Lime. 

Citrus medicn. 

Orange. 

.. aurantium. 

Litchi. 

Nephelium litchi. 

Mango. 

Mamjifera mdica. 

9 9 9 9 

j' 

Pumpkin. 

*9 9 * 

" 99 

Cucumis melo. 

Sal. 

Shorea robusia. 




•J >) •? 


{Arbela tetraonu). 

Ccehsterna scabrata. 
Xylotrechus quadripes (1. M. N.) 
(Zeuzera coffece) (I. M. N.). 
Batocera rubra. 

(Arbela tetraonis). 

Molesthes holosericea. 

( Beliofiota prasina). 
Stromatium harhatum (1. M, N ) 
Ch loridohm alcmene. 

(Agrilus grisator). 

(Arbela tetraonu). 

A canthophorus serrat icorn is. 
Stromatium barbatum. 

Batocera rubra. 

(Arbela tetraonis). 

Apomecyna pertigera. 
Plocedems ohesus (I. M. N.)* 
Hoplocerambyx spi n i cornis 

(I. M. N.)*. 

Ccelosterna scabrata (1. M. N.)* 

( Chrysobothrys sexnotata) 

(1. M. N.). 

Mole^tkcM holosericea 

(E. P. S.). 


„ ,, Acantliophorus serraticornis 

(E. P. S.). 

„ „ „ Dialages pauj)er (E. P. S.) 

,, „ Hypoeschrus indicus (I. M. N.). 

Sandal. Santalum album. (Zeuzera coffew). 

Simul. Bombax malabaricum. Plocederus olmus (I. M. N.). 

„ „ * Glenea spihta. 

Sisflu. Dalbergia sissu. Stromatium barbatum. 

Tea. Camellia theifera. (Arbela dea). (C. B. A.). 

„ „ „ ( „ quadrinotata). (C. B. A-)* 

s , ,, (Phassus maloharicus). 
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Teak. Tectona grandis. 


Batocera rubra (1. M. N.). 
Stromatium harbatum (1. M. N.). 
Stromatium longicorne (1. M. N.). 
Aegosoma costipenne (I. M. N.). 
Molesihes holosericea (T. M. N.). 
(Psiloptera fastuosa) (I. M. N.) 
{Cossus cadambce) (1. M. N.) 


RHYNCHOPHORA. 

A series of beetles recognised by the tarsi, which are similar to 
those of the Phytophaga (fig. IH3), by the antennee, usually clubbed and 
often elbowed, and by the rostrum, the head being drawn out more or 
less distinctly, so that the mouth, instead of being ventral, is anterior 
to the eyes, and often at the apex of a distinct beak-like prolongation 
of the head. It is difficult to place a few forms and to distinguish 
exactly between this series and some of the Phytophaga, but such 
cases occur very rarely. The Rhynchophora are on the whole a 
distinct series, all phytophagous, with leg-less larvae usually living 
concealed (pace Cionus) and including a large number of boring insects 
found as larvae in plants. 


AnTHRIBIDvE. 

Rostrum short and blunt, Antennce straight, usualUj clubbed, eleven 
joints. Tarsi of four joints, third small and hidden. 

Dull coloured beetles of small size and not often found, the body 
clothed in pubescence. These beetles are found on tree trunks, on 
mushrooms, on dead wood ; few are very active, though a few can leap 
(Arcecerus). The larvae are white grubs similar to those of C urcuhonidw 
but sometimes with legs. They are found in seeds and in wood. 
Though few Indian species are known, many probably occur and their 
identification is not easy. Malaya is the head-quarters of the family. 
The student who specialises in this family will find a list of the known 
species with bibliographical references in Ann. Soc. Ent., Beige, XLIX, 
p. 218 (1905). Bovie here lists 91 species as occurring in India, 
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Burma and Ceylon. Jordan has described the majority of the forms 
from our limits. 

Encorynus crassicorniH, Fabr., is a dark coloured insect found 
not uncommonly in tree bark in the plains, while Phlwohim aUernans, 
Wied,, has been found on plants. Armrrm fasciculatusy de G., is 
cosmopolitan and has been recorded as breeding in Areca nut in India. 
It is stated to have been distributed in coffee beans in which it 
breeds freely. This, or a very closely allied species, breeds freely in 
old dried cotton seeds (Plate XXVII) that remain on the plant after 
picking, and we have reared very large numbers from such seeds. 
Another has been reared in dry chilli pods and a third from the stem of 
parwar (Trichosanthes angmnn). The co8mo})olitan species feeds 
on a great variety of substances and is variable in appearance ; the 
discrimination of species is not easy in this uenus. 


CuRcuLiONXD.E. — Weevih, 

Labium absent. AfUennw dubbed and elbowed. Head produced 
into a rostrum. Fourth tarsal joint reduced. 

Weevils are recognisable by the rostrum and elbowed antenna* 
in almost all cases. They vary in size from one-eighth of an inch in 




Fig. 259.— BKiCHYA8FlKTR.S TIHlALlh. 

X 5. |I. M. N.] 

length to nearly two inches, and in- 
clude a large number of forms a 
little more than a quarter of an inch 
long. The colours are commonly dull, 
browns and greys predominating, 
many black, a few a rich red brown 
and some green. In many species the body is clothed in scales, the 
actual integument being dark coloured, the delicate scales grey, buffi 


Fig. 268.— Bkachyaspistks tibialis. 
X 5. [I. M. N.1 






SVEET POTATO VEEVIL. 




PLA.TE XX VI. -Cylas FoRMiCAnius. 
Sweet Potato weevil. 

Fi;» 1. Ep;" X 10 

2 Sniiili potato Bhowiii^; eggs laid on it. x 2. 

,, 3 Larva. 

4 Attacked potato. 

5 } 

J* Pupa, ma|];nified. 

7 Ima"o. 

,, ft. Antenna of female above, male below. 
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distinct closed chamber. The larvsD which live exposed make a case 
of excrement or of gummy material derived from the anus* - 
The weevils which emerge are 
active insects, diurnal or noctur- 
nal, feeding on leaves and other 
parts of plants or on plant sap. 

None are known to be predaceous, 
though at least one is probably 
so. The duration of each stage 
varies with the species. Some are 
one-brooded, hibernating as the 
imago and passing long periods 
in the imago form, until they 
are able to lay eggs in the tissues 
in which the larva? can live. 

Others are manv-brooded, and 
one brood succeeds another so 
long as food is available. In 
these cases hibernation appears 
to be passed in the larval or 
pupal form. 

Weevils have the habit of 
‘ ‘ shamming dead ; ’ ’ when ap- 
proached the legs and antennae 

. , ..111 1 **'iff* 360. -Odoipords longicollik, imago 

are folded close to the body and ,.o{ oon. 

the insect drops to the ground. 

This is a valuable defence, especially in thick vegetation, the 
insect falling to the soil and being extremely hard to find. Since 
all are herbivorous and some abundant, the family includes many 
destructive species, whose ravages, especially in the larval stage, are 
of importance in Agriculture. Our knowledge of these insects is slowly 
growing and many yet remain to be worked out. Owing to their con- 
cealed lives and to the often noctmrnal habits of the imago, they are 
difficult to check, no stage being exposed to any particular measures 
that can be adopted. A few are destructive, not in the larval but in 
the imaginal stage, the weevil living for long periods and destroying 
leaves. The mango weevil, the melon weevil and apple weevil attack 
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fruits, the sweet potato weevil, tubers, the cane weevil the roots, the 
cotton stena weevil, palm weevil and jute weevil the stems, while the 
white and green weevil eat the leaves, and the rice and wheat weevils 
stored grains. The enemies and checks of these insects are little known ; 
parasitic insects check the larvae and the weevils are probably des- 
troyed by birds and by predaceous insects. 

The family is one of the largest, and though many species are 
known, no thorough account of the group is in existence. They occur 
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in all parts of the tropical and temperate regions. In India, the plains 
fauna is rich in species, though more are to be found in the submontane 
forest and jungle areas. The family as it occurs in India is being 
described in the Fauna of India by G. A. K. Marshall. 

The classification of the CureuUonidcB is too vast to be entered 
into here. One has but to glance at the vast array of groups, divi- 
sions, legions, cohorts, tribes, etc., into which the family has been 
divided to realise its complexity. A complete revision of the family in 
the light of new knowledge will have to be done when the monographs 
on the regional faunae are more complete. As in other complex groups 
of Coleoptera, there seems to be no immediate prospect of any thorough 
revision owing to the complexity of the family and its vast number 
of species. About 1,500 Indian species are probably already described 
or recorded, but an equal number at least will probably be added now 
and new forms are found constantly. 

Brarhyderincp. — Blosyms melius, Oliv., is a grey weevil, with 
thickset abdomen and elytra, found commonly feeding on leaves from 
August to December. Astycus lateralis, P., is the common green weevil 
of the plains of India, found feeding in abundance upon cultivated plants. 
A, chrysochhris, Wied., is the larger metallic green species common in 
Assam. Tanymecus indieus, Fst., is one of the many weevils which 
are so abundant on soil and eat young plants. It is extremely 
common in the Gangetic plain and appears regularly twice in the year 
at the commencement of the kharif and rabi seasons. Tanymecus 
circumdatus, Wied., is common on plants, a delicatfe green form with 
longitudinal stripes, and T, chloroleucus, Wied., is also abundant, uni- 
formly clothed in almost white scales. The genus is a very large one, 
with many species in the plains. Their larv® will probably be found 
in the roots or underground stems of plants. Atmetonychus peregrinm, 
Oliv., is also found, a gijey much roughened weevil found on young 
plants (Plate XXVII, fig. 10). 

Otiorhynchinw. — Episomus lacerta, F., is a comparatively large grey 
weevil that has been found in numbers on cotton plants, feeding on 
the bark (Plate XXVII, fig. fi). 




PLATE XXVII.-rcRoruoNin^;, 

W EBVILS. 


Larva of Aispcerus ap. (Cott 

on seed weevil.) 

Pupa ,, „ 


Imago „ 

X 6 

Phytoscaphus triangaiaris 

X 3 

Episoiuus lucerta. 

X 2 

Apoderus scutellaris. 

X 4 

tranquebaricuN. 

X 4 

Xanthochelufi superciliosus. 

X 2 

Atmetonychus peregrinus. 

X 2 


•PhylaitiH tp. (Cotton stein Meevil), larva, pupa, imago. 


Balaninu^* Romfordi. x 6. 
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weevils can be found on the plants in the rains. Atactogaster finitimuft, 
Fst. (Leucmiigus anfennalis, Fst.), is stated to be injurious to cotton 
and gram in South India (Ind. Mua. 

Notes, VoL IV, p. 112). and is a 
common insect in Madras. 

Xanthockelus auperciliosns, Gylh. 

(Plate XXVII, fig. 9), is the targe 
grey weevil found feeding abun- 
dantly upon the leaves of ber (Zizy- 
phm jujuba). 

Hylobiinre. — Paramecops farinosa, 

Wied., is the weevil so commonly 
found on the Ak {Calotropis spp.). 

It is greyish in colour but is covered 
in a white mealy efflorescence. The 
eggs are laid in the rind of the Ak 
fruit, the little grubs boring into 
the soft tissues and feeding on 
the developing fibre and young 
seeds. The full grown grub reaches 
a length of half an inch, and pupates in a compact cocoon formed of the 
Plicate fibre (known in commerce as “kapok”). Ten days after, 
the adult emerges, and feeds on the leaves of the Ak plant. The 
weevils are very common and widely spread where this plant grows. 

Cyladince. — Cylas formicarius, F. — The best account of this insect 
is found in the Queensland Agricultural Journal for August 1900 (page 
176). Mr. IVyon there gives a thorough account of the species, with a 
complete bibliography. He discussed its origin, a matter still of 
doubt, but as the two first describers, Fabricius and Bohemann, both 
obtained it from India, there is some ground for believing it to be a 
native of South India, spread gradually over the tropics. A short 
account of this insect will be found in Indian Insect Pests. Eggs are 
laid on the sweet potato tuber or rootstock, the larvae tunnelling into 
the tissues and boring through them f pupation takes place inside and 
the weevil feeds also on or in the tuber. The stages are well 
shown in Plate X XVI, and the weevils may be found throughout 
India, being often destructively abundant. 



Fig:. 26S.- Ataotogastrk 
FINITIMCS. fl. M. N.l 
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Apiomncp, — The genus Apion includes a vast number of tiny 
beetles with straight antennie and marked sexual differences, found 
almost over the globe. The colours are black, brown, blue, red or 
metallic. A number of Indian species are known, but the discrimina- 
tion of species is very difficult. Apwn gaqaUnum, Mots., is a common 
plains species on grass. A. strobilanthi, Desb., is described from seeds 
of Strobilanthvs in Sikkim, an unusual habit lor a member of this 
genus (Ind. Mus. Notes, Vol. II, p. 32). Another species lives in 
the stems of jute in India. 



Fig. 264.— Lbaf cask of 
Apodekus blaedus 
MAGNIFIED 


Attelnbincp. — The genus Apodeiu^ contains the weevils in which 
the head and sometimes the prothoiax is drawn out into a long neck 

(Plate XXVIT, figs. 7, 8). These weevils 
prepare cases of green leaf ; the leaf is cut 
across near the base, the cut reaching from 
each margin to the midrib or crossing the 
midrib from one margin only ; the leaf 
is then folded longitudinally, and the tip 
rolled in ; an egg is laid and the rolling 
process continued till the leaf, up to the 
cut, forms a compact cylindrical mass, 
consisting of tightly rolled and folded leaf 
blade, with the egg in the centre ; no silk or 
gum is used and the insect works with legs 
and jaws in folding and packing the leaf ; 
the roll is left adhering to the remainder of the leaf, the egg hatches 
and the grub feeds on the leaf inside the roll. The roll subsequently 
dries and falls off with the pupa inside. We figure the case of 
Apodevus blanduH^ Schonh., madeonSissu. laid on 2oth June, 

hatched on the 28th, the larvae pupated by the 30th and weevils emerged 
from the 3rd to the 7th July ; the life-history is thus a very brief one 
and there are apparently two broods during the rains, the second 
being a hibernation brood in which the larva remains for the winter in 
the case. A, tranquebaricus^ Fabr., in South India rolls the leaf of the 
country almond {Terminalia catappa) and the habit has been observed 
in a number of species in the sub-tropical zone of India. Over 30 
species are known in India, in the genera Apoderus AUelabus^ and 
kancMtes. 
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BaJanince. — Balnninm Bomfordi, Fst., eats into the unopened buds 
of the banyan tree and feeds on the inside ; with their very slender 
curved beaks they make neat punctures and many buds wither. The larva' 
are found in the fleshy receptacles of the fig, which they destroy so 
that the fig falls off. We figure this species, which represents the 
group in the plains, and B. C. albuniy Fabr., found in Eastern 
Bengal (Plate XXVIL fig. 17). 

CionincB, — Cionus hortulanm, Fourc., Var. major is a “cold weather’’ 
species in the plains, breeding only on Celsia coromandeliana : the shiny 
grubs feed openly on the buds and look like caterpillars ; they pupate 
in a delicate horny cocoon, made of anal secretion, on the plant. There 
are, as a rule, about three broods yearly in Pusa, from February to 
April, the weevils then seeking shelter. They are usually very abun- 
dant, one of the most noticeable of the cold weather forms. In the 
Himalayas at 7, (MX) feet this weevil breeds on Celsia from May to 
October, C. albosparsus, Fst., has been found in Bombay and others 
occur in the sub-tropical zone. 

Alcidince. — A sub-family confined to the Old World and mainly 
occurring in the tropics. It consists of Abides with 242 species recorded 
up to BMHi and Accerm with one. The group has been listed by Bovie 
(Genera Insectorum 1907). Of the former 26 species are Indian. 
The species of which anything is known have been reared from larva? 
boring in the shoots of plants. Abides bopardus, 01. (Fig. 261), is the 
species most commonly found, known throughout the plains : its larva 
bores in the shoots of cotton, destroying them, and pupating in the 
tunnel near the bark. The pupal period is short (4 days) and the weevil 
rests within the tunnel for some days after. 

A, collaris, Pasc., is a larger species, the prothorax red-brown, the 
elytra black with white spots, which is found in sweet-potato fields in 
the plains. A- fahricii, F., has reddish-brown elytra with cream stripes, 
and a black and cream coloured prothorax ; it has been fpund in widely 
scattered localities. A. bubo, F., is, the weevil whose larva breeds in 
Agathi (Seshania) in South India and is a serious pest. Its eggs are 
greenish white, flattened and of nearly round outline, laid in holes in 
the stems of the young plants and covered with gelatinous material* 
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The life-history occupies six weeks ; many larvae are found in the same 
plant, which dies, and the loss in young plants is extensive. 

CryptorhyrnhincB. — Pachyonyx qiiadridens, Chevr., is found breeding 
in the dhak plant {Butea frondosa) in Northern India. Cryptorhymhm 

contains the mango weevils of India, 
of which C. gravis, Fabr., is the com- 
mon form in Eastern Bengal and 
Assam, C. wangiferce, F., in South 
India and Ceylon. Both breed in the 
stone of the mango, the eggs being laid 
in the young fruit, the larva on 
maturity eating through the pulp 
and emerging to pupate in the soil. 
There is but one brood yearly of 
the former and the weevils remain 
dormant from July or August to the 
following March— April in concealment 
in the ground and in or on the bark 
of trees. 

Desmidophorus contains several sub-tropical species, Z). hebes, Fabr., 
also occurring in Behar, where it is occasionally found in abundance 
on garden Hibiscus. 

Zygopince, — Phwnomerus sundevalli, Bch., is a small linear beetle, 
resembling an elongate rice weevil, found in the plains. Metialma 
jndudes two species, M. srenica, Pasc. and M> balsamince Pasc., the 
latter having been reared from larvse found boring in the stems of 
balsams : the larva tunnels in the soft tissues and pupates in a cocoon 
formed of fibres twisted into an oval shape. 

We figure a Phylaitis (Plate XXVII), common in the stems of mal- 
vaceous plants, which attacks cotton severely and specially tree cottons. 
It was a serious enemy to tree cottons in Behar and is destructive in 
South India, the larva? boring in the stems, forming a thick swelling 
and eventually so weakening the plants that they break off or die. Its 
distribution appears to be a limited one, as it is not a widespread pest 
of cotton. 
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Calandrince. — Rhynchophorm includes the common Palm Weevil of 
India R, ferrugineus, F. {R, signaticollisy Chevr.), which breeds in the 
toddy palm (Phcmix sylvestris) and in the cocoanut palm {Cyocos nucifera). 
The eggs are laid in the soft tissues at the base of the leaf sheath, at a 
wound or at the cut made by the toddy drawer ; the larvae tunnel 
through the tissues in all directions and, when mature, make a cocoon 
of twisted fibres. This insect is one of the more important pests of 
India and much has been written of it in Ceylon where it is of still 
greater importance. (Figs. 208. 269.) 




Kipf. ‘i67 .— Calavdba oryza;. x 10. 

Calandra (Sitophilus) is a genus of 
two species of world-wide occurrence. 
C. granaria, Ij., is of a uniform deep 
redbrown colour, the prothorax with 
oblong punctures : the metathoracic 
episternum is very narrow with a 
single row of punctures. It is wingless. 
C. oryzcc, Linn., has two fulvous 
patches on each elytron, the punctures 
on the prothorax are rounded and 
closer together, the metathoracic episternum is wider and has two 
rows of punctures. It is winged, the weevils flying readily. The 
latter is the common Indian species, of which much has been written, 
but little is known. 


Fi^f. 266 .— Calandra oRYZi®. 

X 10. 


Odoiporwf glabricollis, Gyll., is the common weevil whose larva 
breeds in the stems of the plantain {Musa sapientum) The black 
weevil is to be found on or in the plant^ and is quite common. (Fig. 260.) 


Polytus mellerborgii, Bh,, is a tiny dark coloured weevil found breed- 
ing in decaying plantain stems. 
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CerciAocerus himaculalus^ Boh. , is a black species in which the antenn 8p 
have a very expanded truncate club ; it is found rarely in tropical India. 

This family also includes the 
large forms such as Cf/rtotrache~ 
lus dux, Boh., <Sr C. longipes 
found in sub-tropical India, 
which are the most striking 
Curculionids of the Indian 
fauna. In the latter the 
male has very long forelegs ; 
they feed on the juice of 
bamboo shoots and the eggs 
are also laid there, the larvae 
tunnelling in the shoots and 
making the usual fibrous cocoon of this group. 




Fiff. 268. -Rhynchophorus ferkuoineus 

L\RV4. 



Fig. 269. -Rhynchophorus fkbruoinkuh. [I. M, N.] 


Collecting , — Weevils are simply collected on their foodplants and re- 
quire no special methods. The rarer species are obtained by “ beating” 
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bushes, and it is advisable to remember that they often sham dead 
and fall to the ground when the plant is shaken. Larva? are to be 
found in every possible part of the plant and practice enables the col- 
lector to discern swollen twigs or branches in which larvse are found. 
They are not difficult to rear and almost any part of a plant is worth 
investigating for weevil grubs. The rarer species are obtained in this 
w^ay and there is no better collecting method than to search systema- 
tically among wild plants. Benzene is the best killing agent and the 
weevils keep well until required to be set. 

Brenthip^e. 

Antenncp straight, mne or eleven-jointed. A horizontal rostrum ^ 
usuallif long. Tarsi pilose below. Body elongate. 

A family closely allied to the Cureuhonids but usually of more 
elongate and linear form. They are usually bare, shining, of dull 
browns and ferruginous tints. The 
males in some cases have large curved 
mandibles or expanded and toothed 
fore femur and tibia. The habits of 
but few are known and none of these 
appear to be Indian. In general, they 
are wood-boring or found in decaying 
wood. They are chiefly tropical and 
well represented in the forests of the 
East. There are two sub-divisions : 

Antenna? eleven- jointed. Brenthinee 
„ nine ,, IJlocermw. 

There are about twenty recorded 
Indian species, but the family has been 
greatly neglected. Several species 
are common in the plains, in some 
of which there appears to be a consi- H’ig. 270. -Oryohodes sp. x 4 . 
derable amount of sexual differentia- 
tion in respect of the head and rostrum. The family is listed by 
Von Schonfeldt in Genera Insectorum (1908), who enumerates 
JO species from India exclusive of Burmah and Ceylon, the small 
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number of species recorded being apparently due to errors of geog- 
raphy in the earliest describers of species. 

Calodromus Mellyi Guer., Callipareius foveatus Senna, Cerobates 
canalicMlatns Mo., Symmorphocerus cardoni Senna, Prophthalmus 
delesserti Pow., P. ohsnmis Pow., P. potens Lac., Baryrhynchus miles 
Boh., Eupsalis truncatus Boh., Orychodes pusilliis Oliv., are the known 
Indian species. 


ScOLYTXDiE. 

Rostrum short or absent. Antennce shorty elbowed, clubbed. Tarsi 
apparerdly four-jointed, filiform, third joint entire or 
bilobed, not elongated. 

A family closely allied to some of the Curculionidae in structure 
l>ut distinct in the almost total absence of the rostrum and in their 



Pi^r. 271.~XYLEBORtTS fornkutub [I. M. N.]. 


habits. Most are elongated and cylindrical, of small size and of the 
dull brown or black colour common to beetles which live in darkness. 
The antennae are short, sometimes with twelve joints (funicle 1, scape 7 
club, 4), sometimes with as few as three. ^Fig. 193.) 


394 


COLEOPTERA. 


Owing to their peculiar habits a great deal has been learnt of these 
insects since they are of extreme importance in forestry. Nearly all 
are borers in woody tissues, but few living in green tissues (the Sco- 
lytid that bores in the shoots of the common plant Vznca rosea, in the 
Western Hemisphere does not seem to occur in India though the plant 
does). Owing to the destruction they cause in forestry, the group has 
been extremely carefully studied elsewhere and the student will find 
full details in works on the forest insects of America and Europe. 
Their peculiar habits, especially in regard to sex, some being poly- 
gamous, some monogamous, the extreme ingenuity of their system of 
tunnelling and the fact that in some their food consists not of wood but 
of the fruiting hoodies of certain fungi, which they themselves (hence 
called ambrosia beetles) cultivate with care, makes them a group of 
especial interest. They are, however, practically wholly forest insects, 
and occur almost entirely in the sub-tropical hill forest areas of India. 
No species arc of agricultural importance, and the tvpical wood and 
bamboo borers of the j)lain8 are Bostrirhidce and not ScohjUdcp. 

The family include monogamous species and species which are 
polygamous; in the first, the female pri pares a bore, then goes out 
and returns with a mate and subsequently makes tunnels at right angles 
to her original bore : each tunnel contains an egg and the male remains 
in the original tunnel. Such tunnels may be in one plane, since there 
is only one branching, and they may be contained in the bark only. In 
polygamous species, the male makes the first burrow, the females 
gathering in it and each making a tunnel from it ; from these they make 
other tunnels, in each of which eggs are laid. Of these tunnels, some 
must be horizontal and some vertical and they extend into the wood since 
the narrow bark will not accommodate them. Thus in the first case, 
the borings are simple, only a coupling burrow (made by the female) 
and larval burrows at right angles (the larvae on becoming beetles bur- 
rowing straight out to the bark) ; in the second, they are complex and 
consist of the coupling tunnel, the mother tunnels at right angles each 
made by one female, and at right angles in another plane the egg- 
tunnels ; the system become so complex that air holes may be made 
to the bark by the mothers. In the different species the tunnels vary 
and the individual kinds are too complex to be noticed here. 
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The life-histories of many species are known and something is known 
of Indian species. Works on forest insects must be consulted for 
details. The chapter on Scolytidse in Gillander’s “ Forest Entomo- 
logy ” (HK)8) should be consulted as giving an excellent resume of the 
family. Over 50 ‘Indian ’ species have been described by Motschulsky, 
Blandford, Eichhoff and others. 

The family is divided into two according to the tarsi : — 

First tarsal joint shorter than the remainder together .. Scolytinw. 
First tarsal joint -- the remainder . . . . Pldtypinrr. 

The Scolytinm are divided into three sub-families, Srolytini, Hylc- 
fiini, Tomicini ; all are represented in Indian forests. We may mention 
Xylehorns perforans, Woll., reported some years ago as attacking beer 
casks in India and which is known to live in sugar-cane in the West 
Indies, where it however attacks only diseased cane. The mother 
beetle makes a tunnel in which she lays eggs, the larvae feeding 
on fungus hyphae in the cane and not boring themselves. {8ee Bland- 
ford, Kew Bulletin, September, 1890, April, 1892.) X. formcatus, Eichh., 
attacks tea in Ceylon (Indian Museum Notes, 111, 57), and Assam ; its 
presence is associated with a fungus and there is reason to believe it is 
also an “ ambrosia ” beetle, cultivating the fungus for its own food 
and for that of its larvao. Of the Platypince, Platydactyclus (Eccotop- 
terus) se.rspino8us, Motsch., was reported as burrowing in the stalk of 
rice in Burmah. This observation has not been confirmed. The 
species is described by Blandford in Indian Museum Notes (111, p. 04). 
Platypus pilifrons. Chap., and P. sordidus, Wlk., occur in the plains. The 
platypince are in some cases known to be ambrosia beetles. 


STYLOPlDi?5. 

These aberrant Coleoptera are of uncertain position. We are not 
aware that any are definitely recorded, but Horne, in his notes on 
the habits of Indian Aculeate Hvmenoptera. states that many females 
of Polistes hebrceus contain Stylops in the second abdominal seg- 
ment It is recorded that the genus Polistes is the host of Xenos^ a 
genus in which the female is wingless and larvifoim, the male winged 
and active ; that Xems occurs in Polistes hehmus in India has been 
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ascertained recently, the male wasp showing the pupal cocoon project- 
ing from its abdomen, as a brown body which on dissection proved to 
contain a dead male of Xenos. The hibernating females are also in- 
fested and in March, the female Xenos, in the body, yields abundant 
small active larvse which apparently pass from the queens to their 
young in the new nests. The first brood of wasps is thus infected and 
from them males have been reared. The female is a mere egg-pro- 
ducing sac which lives always in the wasp and is fertilised there by 
the male, which is winged. Infection occurring thus in the nest, 
there is apparently a constant succession of broods ; some wasps con- 
tain as many as three Xenos, which in their mature or pupal condition 
are leadily visible as brown bodies attached at the junction of two 
abdominal segments, This Xenos appears to be a marked check on 
Polistes hebrcens. a large percentage being infested in some cases. 



Fife. 272.— Male or xenos from polistes 
HEBR iEUS. X 12. 
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LEPIDOPTERA. 

(Butterflies and Moths.) 

Two pairs of large wings, of nearly equal size ; the body and wings densely 
clothed in hairs and scales. Antennae of varied form, usually simple, 
with a varying arrangement of cilia, never serrate or lamellate or 
bristle-shaped Mandibles absent (except Micropterygidae). mouth- 
parts in the form of a tubular proboscis and palpi 

Metamorphosis complete, the larva with short biting mouthparts, with 
two to five pairs of suckerfeet, adapted to living openly on plants or, 
more rarely, In them. The imago obtains Its food from flowers or 
plant snp, the larva is herbivorous on or in plants, very rarely pre- 
daceous In a large number the Imaglnai life is brief and no food is 
taken; in others it is longer; In ail, the larval life is comparatively 
long and active. 

Lepidoptera are recognisable readily in practically all stages and 
the characters are sufficiently distinct. They include insects of small 
size as well as insects with an enormous wing span, though of no 
great weight. The immense weight of chitin which characterises 
the giants among the beetles is here replaced by an extensive wing 
area, so large that some of the largest moths measure as much as 
eight to twelve inches across the wings. 

There is a far greater uniformity of structure, facies and appearance 
in this order than in any other and, except in cases where members of 
other orders are deliberately mimicked, there can be no doubt as to the 
immediate recognition in the field of a butterfly or moth both in the lar- 
val, pupal and imaginal stage. Eggs are of three main types, the upright 
domeshaped butterfly egg, the rounded moth egg, the flat scale-like egg 
of the Microlepidopteron, the first two being often sculptured, the last 
reticulate. Larvee are of one type, wdth a distinct head, writh three 
pairs of legs and from two to five pairs of suckerfeet, writh a chitinous 
plate behind the head, with a number of chitinous tubercles on 
each segment, which bear hairs. It is impossible to give characters by 
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which one may recognise every form of larva, but it will assist if we 
mention some of the more prominent. Caterpillars with rows of spiny 
processes (Plate XXVIII, fig. 1) are Nymplalidcp ; rather flattened 
“ onisciform ” larvse, densely clothed in short hair are Lycoenidce (Plate 
XXXII), smooth caterpillars with a distinct neck are Hesperiidcp (Plate 
XXXIII), smooth caterpillars with smooth processes on the head or body 
B,Te PapiUonidcp : uniformly hairy caterpillars are Arctiidcp oxEupterotidw, 
smooth caterpillars with few short hairs are NoctuidcB (Plate XXVIII, 
figs. 2 — 5) ; semi-loopers are also of this family (Plate XXVIII, fig. 13), 
whilst true loopers with two pairs of suckerfeet are Geometridw ; large 
caterpillars with an anal horn or a bulbous prothorax (Plate XXVIII, 
fig. 6) are Sphingidcp ; hairy caterpillars with erect tufts are 
Lymantriidcp (Plate XXVIII, fig. 8), with lateral tufts are Lasioaampidw 
(Plate XLVI). Caterpillars, smooth or spiny, in which the lower 
surface is a gliding surface are Limacodidcp (Plate XXVIII, fig. 10). 
Smaller caterpillars with few short hairs and hooks on the suckerfeet in 
a circle are Pyralidw (Plate XXVIll, fig. 7), Tineida^ (Plate XXVIII, 
fig. 10) or Tortricid(jp (Plat>e XXVllJ, figs. 11, 12). Large caterpillars 
with hair-bearing processes are Saturmidcp (Plate XLII). Figures of 
all these types are given below, and a glance through the figures will 
show that there are distinct types but that they do not clearly delimit 
the families as other characters do, and vary very greatly in the limits 
of a large family like Noctuidcp in accordance with habits. 

The pupa is brown, the appendages usually firmly fastened to the 
body and not free, the parts not movable with the exception of some of 
the abdominal segments ; an important character is the nature of the 
hooks at the apex of the abdomen which secure the pupa in the co( oon 
and enable the moth to emerge. Resistance to weather is the object of 
the Lepidopterous pupa and it is of a firmly chitinised and well protected 
kind. As a rule, a cocoon of silk, alone or with extraneous matter, or of 
agglutinated soil, is formed before pupation. 

There are three devices in the imago for locking the wings, both pairs 
being functional in flight. (1) The frenulum, a stiff bristle or group of 
hairs on the base of the anterior margin of the hind wing which engage 
in a catch or group of bristSib (retinaculum) on the lower surface of the 
forewing ; this is found in most Lepidoptera. (2) Expanded basal area 
of anterior edge of hindwing ; found in Rhopalocera ; LasiocampidcB^ 
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Pterothrysanidcp, Endromidce, Chrysopolomidcp, Arbelida\ Perophoridw, 
Ratardidcp, etc. (3) The Jvgum, a membranous or spine-like process from 
the base of the hind edge of the forewing, passing under the hindwing 
and holding it between the jugum and forewing ; found in Hefialidcp and 
Micro fterygid as. 

Classification. — It is unfortunate that no uniform system of classi- 
fication has yet been universally adopted which can be readily followed 
in all systematic works and text books. For the Indian student, it is 
necessary to remark that we are unable to follow the classification 
and order of the Moth Volumes of the Fauna of India, since the author 
is now producing a revised classification which must sooner or later be 
adopted in the Fauna of India Volumes. For the present time, it would 
be more convenient to follow the Fauna ; a year hence the later classifi- 
cation may have replaced it and, in this dilemma, we have followed the 
order of the new classification, (Hampson, Catalogue of Lepidoptera 
Phalapnae, Vol. I.) This is also confusing as it is not the order followed 
in Sharp’s Insects ; but we have tried to reduce the inconvenience by 
listing the new order with page references to the Fauna of India Volumes. 
It is, however, desirable to retain the old division of Butterflies and 
Moths and we have done so. (In the list, families named in italics are 
not known in India. ) 



No. 

Vol. 


No. 

Vol. 

1. Syntoraido). 

10 

1. p. 209. 

18. Pay chi i a*. 

12 

I, p. -289. 

*2. Arotiidw. 

‘24 

II. p. 1. 

19. HefBfogynidiv. 



«3. Agaristidso. 

26 

II, p. 148. 

20. Arbelidw. 

14 

I, p. 314. 

4. Nootuido). 

26 

II. p. 160. 

21. Argyrotypidft. 



5. Pterothyaanidse. 

•21 

I, p. 4.30. 

22. Eatardida*. 


I, p. 493. 

6. LymantriidsD. 

22 

I, p. 432. 

23. Cossidse. 

13 

I, p. :i04. 

7. HypsidsB 

23 

I, p. 495. 

24. Laaiocarapida;. 

20 

1, p. 402. 

8 SphingidsD* 

,^) 

I,p. 65. 

2.5. Endromidet'. 



9. Oymatophoridu). 

7 

I, p. 177. 

26. Chrysopolomidtv. 



10. BiUpterotid80. 

4 

I.p. 41. 

27. PerophwidcH, 



11. Notodontida). 

6 

I, p. V2i. 

28. Megalopygidw. 



12. Geometridic. 

30 

Ill, p. 138. 

29. Liinacodida*. 

19 

I» P. 371 

13. Saturniida). 

1 

I.p. 12. 

30. DalcerUlce, 



14. Bombyoidee. 

.3 

I,p. 31. 

31. Neocastniidte. 

12a 

IV, p. 471. 

16. BrahraieidtB* 

2 

I.p. 29. 

32. Oautniidat. 



16. Ceratocampida'. 



33. Nyrophalida). Butter- 






flies. 

1 . 

17. UiRiiiid®. 27-28-29 

Ill, p. 107 137. 

.34. Satyridae. 


I. 
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No. 

Vol. 


No. 

Vol. 

Pieiida*. 

Butter- 


1 




flies, 

II. 

' 44. ThyrididsE. 

IS 

I, p. 332. 

36. Lyetpiiidic. 

„ II.III. 

1 45. Pyralidoj. 


IV, p. 1. 

37. Ericinida*. 


1. 

! 46. OrneodidiE. 


.38. Papilionidie. 

,, 

11. 

47. Pterophoridsu. 



39. Hesperiidsc. 


III. 

48. Sesiida'. 

8 

I,p. 187 

40. Eitgrhmonuh^. 



49. Tortricida}. 



41. Zyffaenida*. 

11 

I, p. *228. 

j 50. Tinoidiu. 



42. Callidulidffi. 

16 

I, p. 322. 

1 51. Hepialidas. 

15 

I,p. 316 

43. Drepaiiida*. 

17 

I. p. .326 

6*2. Min'opiet'yidit 




We give the diagnosis of each family in terms of the venation as in 
Hampson ; but it is not possible, unless one already knows the venation 
well, to simply use this diagnosis ; to the systematist familiar with the terms 
used, the diagnosis is useful for reference ; to the general student nothing 
but careful study with the Fauna and Catalogue of Lepidoptera 
Phatenge will make this diagnosis of any use and we refer the worker who 
wishes to identify specimens to these volumes. For this reason also 
we give no explanation of the venation or terms, since the whole art of 
using them depends on a knowledge of the interpretation put on them by 
systematists, which is quite different from that of ordinary people. 



m-VENATioN OF Cossio FORRwiNG, Fifif. 274. -Venation of Lkpidoptera. 

Hepialii) HiNnwiN(3. Humpson.) 

( A^tw Hamimn,) 
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RHOPALOCEIRA. — 

Day flying insects^ the antennoe knobbed at the tip. No frenulum, 
the costal neroure arched at the hose. 

The butterflies are familiar to everyone from their large size, their 
bright colours, their sunshine-loving habits. Whilst most are clearly 
distinct from the moths, these distinctions are not easily deflned, and the 
fundamental distinction lies in the wings. In Rhopalocera, the hindwing 
has a projecting shoulder at the base, which fits under the forewing, thereby 
securing the rigidity of both wings together. This fact can be 
expressed by saying that the costal nervure is arched, as it is to support this 
shoulder. In Heterocera, the wings are held together by the frenulum, 
a bristle or tuft which projects forward from the hindwing and fits into 
a pocket on the under surface of the forewing, or the jugum, a projection 
from the posterior edge of the forewing. The costal vein is not arched 
and moths are said to be frenulate or jugate. The distinction between 
moths and butterflies is a useful one but hardly an accurate one and 
there is little need to discuss its value. 

The butterflies are eminently a group that love the densely foreiJted 
hills where vegetation is abundant and varied, where rain falls abundantly, 
producing a continual greenness. Few are found in the dry cultivated 
plains, where foodplants are scarce, where there are long periods of drought 
and little shelter. Those that are of wide distribution are grass-feeding 
species, species that have widely scattered foodplants among the wild 
shrubs or flowering plants, or which feed on a cultivated plant. The 
ideal place for butterflies is the lower slopes of the hills well clothed with 
forest, with a suW^tropical climate and an elevation not over three to 
four thousand feet. Here butterflies attain their greatest development 
and few places are richer than such localities in India. Fortunately 
these insects may be omitted in this place. Our concern is only with 
the few very common ones likely to be found generally distributed 
over the plains and which are abundant in the bare cultivated areas. 

Almost all butterflies have a similar life-history. The eggs are laid 
on the foodplant, singly or in clusters. The larvae have five pairs of 
suckerfeet, and feed openly on the leaf on plant tissue. Pupation takes 
place on the plant, openly, with no cocoon. The eggs are rounded, up- 
right, with the micropyle at the top asin the greater number of the moths. 
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They are laid singly as a rule, a few {e,g.y Delias eucharis) laying them in 
rows. The egg hatches, the larva eats the egg shell and commences to 
feed on the living plant tissue. Most are solitary, a few (Pierids) grega- 
rious. Nearly all have the usual cylindrical form, tapering a little at head 
and tail ; some are fusi-form, short, robustly built and unlike a caterpil- 
lar (Lyccpnida) ; others have a conspicuous neck (Hesperiidce) and in 
some the head is noticeably small {Pmidfp)- The body is clothed 
with erect spiny processes in many, in others with long procumbent 
appendages, or with long processes on head or anal segment. 

When full-fed the larva pupates openly on the plant ; it may simply 
hang by the tail {Nyrnphaltda)^ or be fixed by the tail with a thread 
round it ; in the latter case, it may be horizontal or with the head upwards 
(Lycanidce), or hang freely in the loop, head upwards (Pieridcp and 
Papihon'idce), Finally it may be free in leaves rolled or drawn together 
{Hesperndce), 

The length of the life-history varies and the number of broods in the 
year difiers with the species ; these insects are dependent for their season 
on their foodplant and the caterpillar is found when the young shoots are 
put out or when the young leaves are available. For most this period 
covers the latter half of the rains and two months after, but many breed 
also in the early hot eather, which is the spring for many plants. Two 
to three broods a year is the most usual and the imagos live for long 
periods before they are able to lay eggs. Hibernation takes place in every 
stage even the egg and, m the plains, many hibernate as imagos. The 
relative length of the stages varies according to the stage in which hiber- 
nation or a stivation is passed, either of the four being prolonged. The 
imago as a rule is longlived and feeds upon the nectar of flowers. 

In the plains, butterflies are found practically all the year and most 
are two brooded ; there is a brood in July- August, produced by the eggs 
laid in June and a later brood from the butterflies that emerge in August. 
This latter hibernates and may live through the hot weather if its food- 
plant be not available. The student must bear in mind that this does 
not apply to all the plains species, nor to the group as a whole ; some 
plains species breed freely in March-May if their foodplant be available, 
as, for instance, those on irrigated crops or fruit trees ; nor does this apply 
to the abundant hill and forest species ; though much is written about 
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these, we are not aware that any author has yet dealt with this point fully 
for any family of butterflies in India. 

The butterflies are extremely well known, and far more is written 
about them than other insects in India. Their life -histories have been 
worked out to a far larger extent than have those of other families and a 
great mass of information exists about this group. Bingham’s volumes 
in the Fauna enable every species to be identifled and fix the nomen- 
clature, we trust, for many years. De Niceville and Marshalls’ Indian 
butterflies gives an account of the species of the Indian region, and it is 
necessary only to deal here with the species common in the plains ; the 
student will find ample details in the above volumes. For Pieridce and 
Papilionidce, the second volume of Butterflies in the Fauna should be 
used or the many papers published in India. A synopsis of the Hesperiidw 
has been recently published in Genera Insectorum, but Elwes and Watson’s 
papers and those of Doherty must be consulted. The pages of the Jour- 
nal of the Bombay Natural History Society contain abundant informa- 
tion and most readable articles ; the descriptions of caterpillars by Bell, 
Davidson, Aitken, and de Niceville are of extreme value. For descrip- 
tions as for all identification and synonymy, the volumes of the Fauna 
of India by Bingham are taken as the latest authority and these are indis- 
pensable to students of this sub-order, who wish to be able to identify 
their specimens. The student should consult also the late Mr. L. C. H. 
Young’s papers on the common butterflies of India in the Bombay 
Journal for 190()-7, the beautiful plates of which will enable him to 
identify the plains species of N umphalidip : these are being continued by 
Mr. T. R. Bell. 

For the recognition of our few species, it is unnecessary to discuss 
the fundamental structural details that underlie the family distinctions. 
There are six families of which one (Nemeobiidce, Lemoniidce, ErycinidcB) 
we may omit. 

The NympMidw have the forelegs reduced in both sexes and not 
used for walking. They include the majority of the butterflies. The 
Lycoenidw, Blues and Hairstreaks, are smaU insecta, the male tarsus of 
only one joint, long. The Pieridce, Whites and Sulphurs, have all the legs 
similar, the claws bifid or toothed. The PapilionidcB, Swallow Tails, 
are the large butterflies and are distinguished by having all the legs well 
developed with large simple claws. The Hesperiidm, Skippers, are 
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smaller, the antennae hooked rather than knobbed, the body robust, 
the flight quick. 

Students of Indian Insects who may have made collections in this 
sub-order will perhaps be surprised that so few species are mentioned ; 
we may remind them that we have attempted to deal with every family 
in due proportion and were we to discuss each family in proportion 
to what is known of them, then the section on this Sub-order would be a 
very large one. The species mentioned are literally those common in 
the cultivated plains of India and a student who knows the little there 
is here knows as much, relatively, of these insects as is necessary to him. 

Collecting . — The common species mentioned below are often obtain- 
able best as caterpillars on their foodplants ; perfect specimens can then 
be reared and properly set. As with moths, specimens caught on tour 
can be put up in triangular papers and packed in boxes. Relaxing and 
setting requires care and is best deferred till a number can be properly 
relaxed and set at one time. A little Acetic acid should be put in 
the relaxing box to avoid discolouration. As with all caterpillars, 
“ blowing ’ is the best process for preservation. Except in Lyccenida^ 
there is little to be done in the plains compared with other groups and 
we would recommend no one to devote time to this group, beyond 
rearing and becoming familiar with the common forms. 

NYMPHALIDiE. 

Forelegs redticed, the male with one. the female with five tarsal joints 
^mihoni claw. Pupa suspended from the tail. Larva usually with 
spiny processes on head and tail or on each segment. 

There is a characteristic facies in the species of each family except 
this, which renders the identification of this family easy in the field, any 
butterfly not evidently one of the latter groups, falling probably 
into this one ; in the few instances when this fails, the legs must be 
examined. Nymphalids are usually large butterflies of bright colouring 
with distinctly sunshine-loving habits in all but one subfamily, the 
SatyrincB. Many have warning colouring associated with unpleasant 
taste and there is good reason to believe that birds and insectivorous 
animals will refuse these ; others deliberately mimic these, and thereby 
escape the fate that their edibleness should bring on them ; a few 
have distinctly Deceptive ,Colouring (page 90), while the colours of a 
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number bear no obvious interpretation in our eyes but may have a 
protective value ; it is perhaps unnecessary always to seek out the 
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value of the colour scheme in insects and it would be nice to think 
that butterflies are simply beautiful to be beautiful ; it is, however, at 
the least likely that with beauty is combined some measure of 
practical use, and we may not unreasonably believe that the diverse 
colouring of most Nymphalids blends generally with the light and 
shade of a mass of vegetation particularly when they are regarded from 
the birds’ elevation and not from our level on the ground. Thaxter’s 
article in Transactions of the Entomological Society, 1903, p. 553, 
is worth perusal in this connection. Many butterflies of this family 
exhibit what has been called “ bird-misleading colouration,” the large 
distinct colour-marks on the wings diverting the bird’s aim for the head 
or body and so enabling the pursued to escape with only a bit taken 
out of its wing. 

The life-history so far as known is in general the same throughout 
the group. Eggs are laid singly on the foodplant, the larva that 
hatches feeding on the green tissues of the foodplant. While there 
is no definite means of identifying a Nymphalid larva in every case, the 
majority are of cylindrical form, with a distinct head, the body provided 
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with i)roce8ae8 which are usually branched. The pupa is suspended 
from the hind end without a girdle. The number of broods varies but 
is usually two, rarely four or more. The 
remarks under the sub-order apply to this 
family. Very few are pests ; Melanitis ismene 
Cram, on rice, Ergolis tnerione on castor, 
and very rarely Junonia (dmana in swarms 
of other caterpillars are the only ones 
known. Like other I^epidoptera, these suffer 
from the attacks of parasites, both Hymenoj)- 
terous and Dipterous, and the principal 
check on their increase, next to food 
supply, is this factor. It is difficult to rear any species without getting 
parasites. 

The family is divided into six sub-families, which need not be noticed 
here as so few of the many sjiecies come within the limits of our fauna. 
The student will find fuller details in Bingham’s volume of the fauna of 
India or de Niceville’s volumes. 

Danaince. Dana is is perhaps the most common genus, with three 
species found throughout the plains in suitable localities. Like Eupl(£n, 
the male has two protrusible brushes of hair at the apex of the abdomen 
and a pouch on the hind wing, connected with the production of scent. 

Danais plexippvs, Linn., is discussed by de Niceville as I), genatia, 
Cram. The butterfly is figured there ; it is orange-brown, with black mar- 




Fig. 277.— Danais PLftxtPPUH fullorown larva. 

gins containing white spots, the veins heavily marked with black. Its 
larva is black, each segment with streaks and spots of white and yellow, 
and there are three pairs of black proceases, on the meta-thorax, third 
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abdominal and ninth abdominal segments. Wild Asclepiads are its 
food and the pupa is suspended as is usual in the group. The pupa is 
green with metallic silvery and golden spots. 

Dmais chrysipjyus, Linn., is similar the veins not marked with black ; 
its larva is grey with five black and a yellow band on each segment 

and a yellow lateral stripe ; 
there are three pairs of pro- 
cesses, of which the pair on the 
meta-thorax are the longer ; 
the chrysahs is light-green or 
pink, with golden spots on the 
anterior (lower) end, and a 
golden black-bt)rdered line 
round the posterior (upper) 
end ; the foodplant is the 
common Ak {Calotropis spp). f)e Niceville and Marshall speak of 
this as ‘‘ the commonest and most widely spread of all the Indian 
butterflies.” In the plains it is common throughout the year, abundant 
especially in November. 

Dandle limniace, Cram., is black with very faintly blue markings 
as shown in fig. 275. It is likely to be confused with D, scf/tentrionis , 



Fig. 278 .— Danais limniaok hup.k 



Fig. 279.-EUPUEA CORE. 
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Butl., in which the markings are smaller and bluer. Its larva, which 
has but two pairs of processes, is yellow-white with transverse black 
bars and a yellow lateral line; the pupa (fig. 278) is green with golden 
spots at the anterior end, and a serrate metallic band at the posterior 
end. It also feeds on Calotropis and Bell found it on Dregea vohibilis. 
Like the last it is common throughout India and, with it, one of the 
commonest insects met with in Indian gardens. Euplcea is represented 
by several species, but one of which is sufficiently widespread to 
deserve mention here. E, core, CVam., is dark brown, paler towards 
the outer margin with a double series of white spots in this paler area. 
The caterpillar is described as lilac above, deep brown below, with 
transverse black bands to each segment ; there are four pairs of 
processes, an anteriorly directed pair on the niesothorax, and others 
on the metathorax, third and ninth abdominal segments. The food- 
plants are said to be Oleander, Ficits hengalensis, Ficus glomerala and 
CrypioUfis pauciflora. The distribution in India is given as “ suitable 
localities throughout the continent. ” The male of this species, if 
captured living, will protrude the anal brushes, tufts of buff hair on 
conical fleshy processes, a pleasant aromatic odour being diffused from 
them. 

Satyrinoe are regarded by Hampson as a distinct family, the base of 
vein 12 of the forewing being dilated ; they include the dusky butterflies 
found under trees which have that curious flitting flight and the habit 
of suddenly settling with closed wings and turning to an angle with the per- 
pendicular, suggesting a blowing leaf. Mr. Green has remarked of one 
that it turned at an angle so as not to throw a shadow. They are 
characteristic insects and in their habits clearly distinct from the sunshine- 
loving Danainoe, 

Mycalens includes the common M. perseus, Fabr., which is taken 
to include M. hlasius, Fabr., the former being the dry-season form, the 
latter the wet-season form. The butterfly is a deep brown, with one 
distinct and one indistinct ocellus above and with seven ocelli on the hind- 
wing and two to four on the 'forewing below, these ocelli being scarcely 
visible in the dry-season form, in which the under surface is darker. There 
is a narrow fascia of purple-white across both wings and numerous white 
lines on each side of the ocelli. The arrangement of the ocelli on the 




plate XXIX.— Mblanitis Ismene. 
The Rice Buttbrelt. 

S 1 KggS as laid (m leaf. 

2 Single egg, magnifted. 

3. Young Urra. 

4. Fttll'grown larva, in the day resting attitude 
5 Larva about to pupate. 

6. Pupa. 

7 I^mpty pupa case. 

8. I r 
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hind wing distinguishes it from the nearest ally, M, minem^ Linn., the 
former having the posterior three only in line, the latter the posterior four. 
The species is widely distributed in India in the plains in suitable localities 
and is found almost throughout the year. The larvee are described by 
Davidson and Aitken, feeding on grasses and also on rice. Betham 
records the attraction mohwa refuse and jaggery have for these, as for 
other butterflies, in India ; the attraction presumably lies chiefly in the 
spirituous matter left in the refuse, just as the rum is the attraction in the 
entomologists “ sugaring ” mixture. We figure the curious pupa and 
imago of Orsotrioena meda^ F., found on rice in the very moist areas ot 
India. 



Fig. 280. -Oksotbkkna mkda, 
PUPA IF. M. H.1 



Fig. 281.-ORSOTia(KNA meda. [F, M. H. | 


Lethe euro pa, Fabr., is the large dark brown butterfly common in the 
plains of North India ; the upperside in the male has two white spots 
on the forewing, in the female has a broad white oblique band ; in both 
sexes there is a series of black ocelli on the lower surface of the wings 
towards the margin, with light lines on the inner and outer margins. The 
larva and pupa are described by Davidson and Aitken ; the former is 
green with a single short horn on the head and feeds on dwarf bamboo 
(Journ., Bombay N. H. Soc. V, p. 350). 

y pthima contains one widespread species (F. hiibneri, Kby.) out of the 
22 known as Indian, as well as two which occur in the plains, L haldus, 
Fabr., and F. inica, Hew. They are smaller dusky butterflies with 
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yellow ringed ocelli on the wings, and appear to be common only in the 
moister parts of the continent. The larva of hlbmri is described by 
de Niceville as green, about one inch long, with two divergent processes 
from the anal segment pointing backwards. It feeds on grasses. 

Melanitis ismene, Cram., which is taken to include Jlf. leda, is the large 
deep brown butterfly so common round the trunks of trees ; two or more 
are commonly to be seen flying round the trunks of large shady trees, 
their dusky colouring and quick settling making them difficult to see. 
The upper surface is uniformly coloured in brown, with two large black 
spots near the apex of the forewing containing each a whiU» spot and 
some ferruginous marking. The under surface is extremely variable, 
marked in tints of brown, yellow and ferruginous and, especially in the 
dry-season form, alike in almost no two specimens The resemblance 
to a dry leaf is extraordinarily close, and the resting attitude, with the 
wings folded, the body rigid so as to incline the wings at an angle to the 
ground, bears out this appearance. The larva feeds on rice and grasses, 
being green, rough and wrinkled, with two processes on the head and two 
on the terminal segment ; by day it clings closely to the leaf of the rice, 
and IS extremely difficult to find ; it feeds at night. The butterfly appears 
to be common throughout the plains and is found through the cold wea- 
ther there being, as a rule, two broods in the year, the butterflies of the 
second living till the following rains. (Plate XXIX.) 

The Morph ince, also known as AmaJthmiince, are large butterflies 
often of great beauty, found wholly in the moist hill forest areas of the 
Himalayas, Assam, South India and Burmah. Notone species comes 
within our plains fauna. The group is a small one, intermediate 
between Salyrince and Nymphahnee, with 11 Indian genera. Stichel has 
recently listed the known species in “ Genera Insectorum.” 

Nymphahnee , — The largest of the sub -families, with the greater num- 
ber of the plains species. They are typically butterflies found flying in 
the sunshine, settling with the wings open and usually of bright colour. 
The larvfle are cylindrical and usually provided with processes or spines. 

Charaxes is represented outside the hills by C. fabiaSf Fabr., a large 
black butterfly with a series of yellow spots forming a band across both 
wings, with a series of smaller yellow spots near the margin, and with the 




PLATE XXX.— EuTHAtiA Gabuda. 

Fig. 1. liftrva. x 2. 

2. «« on leaf of mango. 

„ 3. Papa. 

,, 4. Imago. Wings stiown from below on the right. 
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hindwing produced into two slender tails. The larva is figured by David- 
son and Aitken (Journ., Bombay N. H. Soc. V, p. 278), who found it feed- 
ing on tamarind. The student should consult these excellent papers for 
information as to the larvsB of butterflies, and since this publication should 
be in every Library, we have forborne from reproducing the figures. 
Equally the list of foodplants of Kanara butterflies in the Transactions 
of the Asiatic Society of Bengal (Vol. LXIX, p. 187) should be consulted. 

Euthalia. Out of 20 species, two of the Indian forms can be consi- 
dered as widespread in the plains and as likely to be found. E, (faruda, 
Mo., is a deep brown insect, the female paler than the male, both with dark 
loops near the base of the wings and, on the forewings, a series of five 
white spots from the costa near the middle. There is an outer series 
of black spots on the hindwing and the under surface is paler with nearly 
similar markings. The larva is figured by de Niceville and was found 
by him feeding on mango. It is perhaps the most beautiful and striking 
of all the butterfly caterpillars and, while not abundant, is to be found 
on the mango in most parts of India. (Plate XXX.) 

E. mis, Forst., is smaller, the upper side bright tawny, with black 
bands and dots. De Niceville remarks that it thrives best in open and 
moderately dry country ; the larva is similar to that of the above species 
and is described by Moore. 

Nciftis cwrynome, Westw,, includes forms separated by de Niceville and 
others, but regarded by Bingham as the same. On the latter basis, this 
species is widespread in India. The upper side is black, with white spots in 
three oblique lines across both wings, with an outer series of smaller ones 
on the forewing. The under surface is a deep rich red-brown, with the 
markings larger and confluent. The larva is described as green with 
processes on the sides of the third, fourth, sixth and terminal segments, 
and spines on the head. 

In the next species, Rahinda hordonia, Stoll., the markings are on 
the same plan but larger, confluent, and a bright tawny colour ; the 
butterfly is widespread, its larva feeding on Acacia and Albizzia (see 
Bell, Davidson and Aitken, Journ., Bombay Nat. Hist. Soc. X, p. 250). 

Cy testis thyodatms, Boisd., is the sole common species of this genus 
and is noticeable chiefly from its remarkable larva found feeding on Ficus 
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nemoralis and F, glotnerata. The student should consult the papers of 
de Niceville and F. W Mackinon in Volume XI of the Journal of 
the Bombay Natural History 
Society for beautiful figures 
of butterfly larvse, including 
this remarkable species. 

With Danais, J umnia is the 
common genus of butterfly 
known to all in India. The 
numerous forms are abundant 
in gardens, and to those who 
appreciate their beauty, it is 
worth while growing the blue- 
flowered Stack ytarpheta mdica^ which is in itself so dull and uninterest- 
ing, on account of the myriads of J unonias which will visit it in autumn. 
We figure J umnia almana ; the six Indian species are all common in 
the plains. Bingham gives the following key to them : — 



Flj?. 2S2.— JCNONIA ALMAXA. 



Fig, 283. -JUNONIA LBBfONIAK. 

a. Upperside ground-colour brown. 

a'. Forewing without yellow spots or discal band on upperside 

J. iphita. 

h\ Forewing with yellow spots or a whitish discal band on upperside. 


a^. Forewing with yellow stops on upperside J. lemonias. 

Forewing with an oblique whitish short discal band on upperside 

OfUhyac^^ 

h. Upperside ground-colour yellow «7. kieria. 
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c. Upperside ground-colour : forewing black, hindwing blue 
J.orUhya^, 

d. Upperside ground-colour pale lavender-grey or brown ..J. atlites, 

e. Upperside ground-colour rich orange-yellow J. cdmana. 

The larvse are cylindrical with rows of spines or processes, and 
usually dull in colour. All feed on wild plants, but J. almana has been 

known to join other bands 
of swarming caterpillars and 
destroy rice fields on a 

The larva of J. oritliyia 
feeds a common weed, 
Jmiicia sp. (Plate XXVTTI, 
fig. 1) and the larva of J. 
lemoniaSf on bariar (Sida 
Kiff. 284.--VANFKSA CARDCI. rhonMfoUa). 

Vanessa is represented by P. oardw?, Linn., the “Painted Lady of 
England, found throughout the world, and rarely in the plains, and by 
V. indica, Herbst. The larva is like that of Junonia ; the first feeds 
on Arqemone mexicana^ the second on Zjornia and Blumea. 

HypoUmnas is remarkable on account of the striking sexual 
differences exhibited. The female in each case mimics a Danaine 



Pijf. 285 .— Hypolimnas Misipprs male. 


butterfly, H, boUna, Tinn., mimicking Euplcsa^ H. misippusy Linn., 
mimicking Danais chrysippus. The males are deep black, with a large 
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white patch in each wing, which has metallic blue reflections; in H. 
boUna the edges of the wings show traces of the markings characteristic* 



Fijr. 286— Hypolimnas misippus, female. 


of the female, but in misippus the two sexes are totally distinct in 
colour. The larvae are of the usual form, with rows of spines. Both 
species are common in the plains, and the student may be on his 
guard against regarding the females as Danaids on superficial 
characters. 



Fig. 287 --Hypolimna« mimippps, mMORPHir female. 
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The beautiful oak leaf butterflies of the genus Kallima deserve 
mention, though only one can doubtfully find a place in our plains 
fauna. Every butterfly collector is familiar with these, as every visitor 
to the Museums of London or Calcutta should be. Kallima iimchus, 
Boisd., is the common hill form, found wherever there is sufficient 
moisture and forest, as at Pachmarhi and in Orissa. Kallima 
horsfieldif Koll., is treated by Bingham as distinct, and as including 
several forms regarded by de Nicoville as distinct ; it occurs at eleva- 
tions of 2,000 feet and upwards in Western and Southern India and 
may be the Western form of incuihus. Davidson and Aitken describe 
and figure the larva, and state that it feeds on Strdbilanthm, 
Cethosia cyane. Dr. , is perhaps the most notable butterfly of Bengal ; 
it is a curiously tame species and we have caught it in our fingers at 
Duranta ; the larva is stated to feed on passion flower (Moore). Atella 
'phalanlhay Dr., is a small tawny butterfly with black markings ; de 
Nic(*ville says of it : “ This species is one of the commonest Indian 
butterflies, occurring throughout the year in the plains and in suitable 
seasons in the outer Himalayas up to 8,000 feet.” Davidson and Aitken 
describe the larva, which is stated to feed on Flacourtia and Salix. 

Ergolis includes the widespread E. merione, Cram., whose larva feeds 
on castor leaf. {Ricinus communis,) The butterfly is not common, flying 
among the foliage of dense trees and this species is one of the few 
that breeds on a plant of economic importance. (Plate XXXI.) 

Of the Acraeince but one can be included here, the little tawny 
Tel/^Mnia violce, Fabr., whose larva feeds on the wild passion flower (see 
Davidson and Aitken). It was reared in Bengal on Uibiscm eannahinus. 
The larva is spiny and may be protected by its unpleasant taste. 

The Lihytheincp include only the genus Libythea wholly absent 
from the plains. 

NEMEOBiiDiB {Erydnidce^ LemoniidcB), 

Forelegs fully developed in female, imperfexi in male. 

This family includes species almost wholly confined to the 
forest-clad hills. They have somewhat the appearance of Lycjonids, 
with short tails on the hind wing in some cases. Dodona eugenes^ 
But!., has been reared from a green flattened larva, feeding upon 
grasses and bamboo (Mackinon). Abisara eoherius, Stoll., is the only 
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specieK found in our area ; Davidson and Aitken reared the larva, 
and describe it as being light-green, flat, very broad in the middle, 
tapering to both endn ; the pupa is closely attached to the leaf b>' 
th ‘ tail and a girdle. The total number of species in India, Burmab 
and Ceylon is twenty. 

PlERIDiB. 


Legs fully developed, elaws bifid or toothed^ Hind wing with tWw la 
present. Larva smooth or with fine pubescence. Pupa 
with a girdle y upright or horizontaL 


These butterflies are of moderate size, coloured in white, yellow, 
orange and black ; the colouring is vivid, noticeable and probably 
warning. The majority of 
the family and practically 
all our common species are 
instantly recognisable as 
Pierids in the field and the 
family is a very distinct one. 

Males and females differ 
little save in colouring, while 
dry -season forms of both 
sexes are often darker than 



Fig. 288.— PlERIS BRASRIO;!':. 



Fig. 289 .— Catopsiua ftranthe pupa 

ATTACHE!) TO TWIO OP CASSIA. 


wet-season forms. 

There is little to comment on in 
the life-history. Eggs are laid in 
groups or singly, upright sculptured 
eggs, constricted near the apex, 
of a dull yellow white colour. The 
larvse are usually coloured in yellow 
or green with black and are smooth, 
or have a ' short dense pubescence 
often with grandular hairs bearing 
each a drop of fluid. They com- 
monly feed in company, a row 
eating steadily away at the epidermis 
of the foodplant together. Our 
common species feed on Cassia and 




PLATE XXX I. — Ergolis Merione. 

The Castor Butterfly. 

Fig. 1. Egg, seen from above, x 18. 

)i 2. „ ialeral view, x 18. 

tf 3. Toung larva, dorsal view. 

M 4. Full-grown larva, dorsal view. 

ti 5. Second and third abdominal segments of larva. 

M ^ Section of third abdominal segment to show arrangement of 
processes. 

n 7 A single process. 

„ 8 Chrysalis, dorsal view. 

,, 9. Imago, female, dorsal view. 

> ventral „ 
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allied LeguminoscB, on Capparis and CappaTid(ice(v^ on Brassica and 
CrucifercB, and on Loranthus. 

Pupation takes place after the larva has attached the anal prolegs 
to the pad of silk and fastened the thoracic girdle, the pupa being hori- 
zontal or upright. The pupae are green, cryptic in form and colour. The 
butterflies are day-flying and very noticeable, some being strong fliers 
which visit flowers, others fluttering in low vegetation and grass. They 
appear to hibernate as imagines and where the foodplant is available, 
lay eggs early in the year at the onset of the hot weather. The number 
of broods is at least two and in some cases as much as six or more. 
A great deal has yet to be learnt of the occurrence of some species during 
the year, and the matter is by no means a simple one. We may mention 
Pier is brassicce, Linn , as an instance, there being reason to believe that 
this butterfly migrates from the hills for the cold weather and early hot 
weather, spending this period in the submontane districts of the Himala- 
yas for instance, breeding on cultivated Crw^ijerce and returning to the 
hills for the summer there. This is by no means definitely ascertained, 
but it is in strong contrast, for instance, with such a species as Terias 
hecabe, Linn., which is a constant breeder in the plains, wherever 
food is available, and so long as the weather is warm enough. Only 
one species is in any degree destructive, Pier is brassicce, Linn., being a 
pest to cabbages and other garden Oruciferse, in sub-Himalayan tracts. 

The larvae are the hosts of j)arasitic Hj/menoptera and a very large 
proportion are destroyed in some seasons. 

Bingham has recently revised the Indian forms in the Fauna of 
India, with the help of de Niceville’s manuscript of his proposed 
volume in the butterflies of India. Only 01 species are recorded in all, 
and this is probably a smaller number than any other author would 
allow. The tendency to split species and indefinitely multiply them 
is deplorable, and it is to be hoped that Bingham’s commonsense 
views will be accepted as final. 

I^jitosia xiphia^ Fabr., is common in the plains, a small white but- 
terfly, with rounded wings, the apex of the forewing and a large sub-apical 
blotch black. It is a graceful butterfly of delicate build, found in the 
jungle ; the larva is recorded on Capparis. 

XIL 
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Delias eucharis, Dr., is one of the most oonimon and striking butter- 
flies of the plains ; it is white above ; the veins lightly or heavily marked 
with black ; below, the apex of the forewing and hindwing are bright 
yellow between the veins, with an outer series of bright vermilion blotches 
between two black bands ; the red looks as if dabbed in with a brush 
and stands out extraordinarily sharply and crudely. This beautiful 
insect flies about in the sun and is one of our most striking butterflies. 
Aitken records its habits of laying eggs in rows and not singly as do most 
butterflies. Its larva feeds on the mistletoe (Lnranfhus), growing on 
trees and is readily reared. 

Anapheis (Belenois) tnesentina. Cram., is white with fuscous mark- 
ings; the larva feeds upon bagnai ((^apparis horrida), and the butterflies 
are common throughout the year. The pupa is green with yellow spots ; 
it has a spine on the vertex, one on the dorsum and a lateral pair. 

Pieris is represented sporadically by P. brass icfp, Iwinn., the common 
“ cabbage s\hite, ” which is found within 100 miles of the Himalayas in 
Eastern Bengal, Behar, the United Provinces and Eastern Punjab. This 
insect is sometimes extremely abundant, coming in the cold weather in 
numbers and breeding freely on cruciferous plants. Its sporadic appear- 
ances ere due either to the action of parasites which ultimately destroy a 
very high percentage of the larvae and check the insect apparently for 
some years, or to it.^ sporadic migration from the hills into th(i 
plains. Ixias ptjre^ie, Linn., is yellow with black and orange covering 
the apical half of the wing. Its larva feeds on Cap par is sepiaria with 
that of I. mariamne, (’ram. ; both are common in India in the hills 
as in the plains. Appias lih*jthea, Fabr., is a white butterfly with dark 
markings at the edge of the wing in the male, over the apical half in 
the female. The larva was reared by Davidson and Aitken on 
Capparis horrida, 

Catopsilia includes the two common white butterflies, C, croc, ale. 
Cram., and C. pyranthe, Linn. Both feed freely upon the weed Chakaur 
(Cassia occidentalis), the latter 'also upon the Indian laburnum (Cassia 
fistida) and are common throughout the year. 

Colias croc^uLs, Fourc. (fieldi Men), is a beautiful orange species, the 
wings edged with fuscous and with the undersurface yellow. It is one 
of the common butterflies in the fields in the dry hot months. 
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Tcrias is perhaps the most common of the Pierids, the little yellow 
butterflies with black edges to the wings which are so abundant through- 
out the plains. T. hecabe, Linn., has been reared upon Cassia tora and 
probably feeds on several species of Cassia. Watson refers to it as having 
at least four broods yearly, and in favourable places possibly twelve. 
It has been reared in Bengal also on Jainta (Sesbania aculeata). 
The oval elongate egg is greenish white, laid singly on leaves. The 
larva Js green, with a lateral white stripe, and transverse wrinkles : they 
pupate (after twenty days larval life) with the head downwards, the 
body in the girdle, and their colour is green or brown according to the 
leaves they are on or among. The pujial period varies from five days 
to twenty-five days. This species is variable in markings and is not 
easily distinguished from T. venaia. Mo., T. Ilbfffhea, F., and T. Iwta, 
Boisd., which al ’o occur in the plains. 

Coleiis amata, Fabr. (Teracolus cffprcna) is orange above, with many 
dull black markings, and yellowish below. The larva is striking, as it 

feeds in company on the leaves of Salvadora 
persica : the full grown larva is cylindrical, 
yellow green, the head and body with 
tubercles bearing hairs, at the end of each 
of which is a drop of fluid. These feed in 
a row, eating away the epidermis and 
gradually moving down the leaf. They are 
common where this plant grows in the drier parts of India, (^oletis 
(Teracolus) etrida. Boisd., may also be expected in the plains. 



MIGRATION. 

To those who live in tropical countries, the migration of insects will 
suggest at once the flight of vast swarms of locusts, perceived as a cloud 
on the horizon growing larger as they approach till the sky is dark with 
them and they pass on overhead or alight for a while before resuming 
flight. In locusts we see the phenomenon in its most striking and 
exaggerated form, one in which the magnitude of the insects impresses 
us most distinctly and gives a perhaps exaggerated idea of the actual 
numbers of insects concerned. 

We have in the Bombay Locust (Actidium sw^cinctutn, Linn.) a most 
striking example of an insect that is at once an ordinary non-migrating 
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grasshopper and a migrating locust ; this insect occurs over a large part 
of India in small numbers as an ordinary member of the fauna not occur- 
ring in specially large numbers. In certain areas it becomes extremely 
abundant in occasional years, packs into swarms and migrates over long 
distances. In this case, the change of habits is associated with a change 
of colour, the insect becoming suffused with brilliant red. Normally 
this occurs in November or early December when the insect migrates ; 
yet specimens with the normal colouring are found elsewhere or when in 
small numbers right through until June and no colour-change takes 
place. One would hesitate to attribute the colour-change to the mere 
change of habits did one not also feel that the habit of migration is one 
that must exert a profound effect on the insect itself. We have elsewhere 
suggested that the red colour facilitates migration in swarms since it 
renders the swarm visible at a distance and enables stragglers to come 
up (Mem., Agric. Dept., India, Entom. Vol. I, No. 1); that the 
commencement of the migration induces the colour-change is striking, 
but the observation of this insect leads one to believe it to be true. The 
question that naturally arises is, why do locusts migrate ? Why does 
this impulse come upon them and impel them to move in swarms over 
long distances, or even, as the Bombay Locust does in its early flights, 
to fly solitarily and steadily in one direction at night till they have 
covered a hundred or as much as 20() miles. We believe it is due to 
two motives : first the need of food ; second, the need of finding satisfac- 
tory places to lay eggs. In the year 1903, the Bombay Locust gathered 
in immense quantities in the forests of the Western Ghats before the 
winter : this was probably for food since only in these forests would they 
find a suflBciency of green leaves ; afterwards they moved out in swarms, 
as they have done before and after ; this was, we believe, to enable 
them to lay eggs in places where grass abounded rather than trees, 
since the hoppers live in moist grasslands among low vegetation. The 
same two motives would appear to apply to the Migratory Locust which 
first migrates in search of food and has a brilliant “ migration ” colour, 
and then moves further in search of sandy wastes and gets a protective 
yellow “ Sand colour ” when it is going to lay eggs ; only in this species 
the hoppers too have a migrating habit since they are born and live, not 
in the midst of plenty in rainy places as does the Bombay Locust-hopper, 
but in arid lands where the drought-resisting bushes afford less food. If 
then these views are correct, the migrating habit has arisen in the latter 
species as a necessity of food getting and reproduction, and is so habitual 
as to be instinctive, while in the former it arises only in the adult when 
it is surrounded by many of its kind and the assumption of the habit 
produces peculiar colour-changSs as a physiological result. Out of all 
the many grasshoppers in India, we know of this habit in only two 
species and one may wonder why it should occur in these only ; but 
it is nec^essary to think back one stage and wonder why these two 
should reproduce so abundantly. This we cannot answer, save by 
saying that Nature is full of variety and makes one species prolific, 
another always a rarity. There is reason to believe that, like the 
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Bombay Locust, others migrate when abundant, the instinct to do so 
moving them when many are together. Thus the Central Asian locust, 
P(whytylu8 cmermeens, occurs in India sparsely, but is a well known 
migrating locust in places where it is more abundant, and we believe it 
would be so in India were favourable conditions to make it abundant. 

Scanty records exist of the migration of other insects and we can 
mention a few of these. From time to time, one reads in newspapers 
of a swarm of butterflies having been seen flying steadily in a particular 
direction ; we have seen this in the case of a West Indian skipper (Calpo- 
des ethlius) which was extremely abundant ; de Rh('' Philippe in his paper 
on the butterflies of Lucknow, mentions it in the case of a Lycsenid 
(Polyommatus bwficus, Linn.) which he says migrates annually to the 
hills in great numbers in the early hot weather (Jo. Bo. Nat. Hist. Soc. 
XIV, p. 481); Dudgeon (Jo. Bo. Nat. Hist. Soc. XIV, p. 147) has 
remarked on migrations of Catopsilia (ytocale, Cram., and Anapheis 
{Belenois) mesenHna, Cram., with small numbers of other species 
which he has observed in the Kangra Valley, where they are said to be 
not unusual. He found they flew steadily in one direction and that 
both sexes were present. 

G. C. Nurse also has observed a migration of Catopsilia pyranthe 
at Deesa in August, and states that it has been seen to occur every 
year for three years back. (Jo. Bo. Nat. Hist. Soc. XIV, p. 179.) 
Other instancies will be found in Indian literature and it is probable 
that these cases are associated with food supply, not so much for the 
actual migrating insect, as for its young. Other recorded cases 
include the migration in swarms of dragon flies (Odonata), though 
such cases are rarer. Such a case is mentioned by Morren, where 
Libellula depresm migrated in vast numbers in Belgium (A. N. H. 
II, Vol. 13, p. 2J9). Howard (The Insect Book, p. 3‘5I) mentions seeing 
a ‘‘ migrating army of Cockroaches, incalulable in number,” crossing 
the street in Washington and apparently moving from an undesirable 
building to others, the motive being, he considers, the desire of the 
females to lay their egg cases in a place that might afford food to their 
abundant young. 

Finally we may mention the fly Sciara^ whose larvsp are recorded as 
moving in a solid mass steadily in one direction ; this phenomenon occurs 
in some European and American species, where it is well known. 


Papilionid^. — Swallow tails. 

Legs fully developed y claws large and simple. Hindwing with vein /a. 
absent. Pupa with girdle, fixed (U taily head upwards. Larva with 
or without processes, not hairy. 

These insects include the finest and most striking of the butterflies, 
but they are almost wholly confined to moist forest areas and but three 
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species are common in the plains. Those who wish to see Papiiios should 
visit the hills of Assam, Burmah and Indo-China, the few that occur 



Fitf. *291 — Pai’Ilio demolbus. 

within our limits not representing the group adequately. Bingham re- 
cords 129 species in the Fauna of India, Vol. II. 

Papilio demoleus (erithonius), Jdnn., is common throughout the 
plains, a moderately large butterfly colourc‘d in black with yellow 



Pig. 292— Youn<; lakva of Papiuo dbmolbus on obange leak X 2 


blotches and an indefinite eye spot on the hindwing ; its larva is 
found upon the lime, orange, bael {JEgle martnelos)^ bawchi (Psoralen 
corylifolia) and other Rutacecp ; the larva is smooth and thickset, and 
feeds on leaves ; it is at first a dull brown with a large irregular white 
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blotc'h on the upper surface ; whilst it has this colouring, it feeds on 
tender leaves and rests openly on the leaf where it resembles a bird’s 
excrement ; at the third moult, it becomes green ; apparently it is 
now too large to mimic bird’s excreta and it adopts a cryptic colour- 
ing, green with purple brown oblique bands. It is now somewhat 
snake-like in appearance and by some observers is regarded as being 
so to an extent that may be protective. The larva on being irritated 
extrudes a forked yellow process from the prothorax, which gives out 
a scent ; presumablv this is a protective device. Pupation takes place 
on the plant. The number of broods yearly does not appear to be 
known ; there are certainly two in the months preceding the rains and 
apparently two during and after these months, but there is not any 
apparent regularity. 

P. pammtfH, Linn., is not distinguishable from the above as a larva, 
but the butterfly is distinct. Unlike P. demoleits, it occurs in more than 
one form. The two species are destructive to young Citrus trees and 
while demoleus appears to be most common, both occur throughout 
India. 

P. aristolodiicF, F., is the only other common species; its larva is 
deep velvety brown, with a cream coloured band across the abdomen, 
and with short blunt r(*ddish processes ; the chrysalis is of peculiar 
form, resembling a torn leaf ; the foodplant is the cultivated climbing 
Aristolochia, as well as the wild Arntohchm indica found as a field weed. 


LYC>^:NTDiii:. — Blues. Coppers, Hairstreahs. 

Forelegs sltghthf red need, Male tarsus of one jomf, noth one claw. 

Preeostal nermre absent. Pupa usuallg attached to leaf, with a girdle. 

Larva fusiform, smooth and witlund long hairs. 

The family is distinguished readily by its appearance in nearly all 
cases, being of small to moderate size (among butterflies), the hindwings 
often with little tails, the colouring usually blue or grey above with 
metallic reflections, grey or white below with many dark spots and, 
often, coloured ocelli. 

The colouring of the undersurface is distinctly cryptic, blending 
beautifully with the prevailing light and shade of dry grass when the 
buttt‘rfly sits on a grass stein with folded wings. 
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The life-history presents features which are characteristic of the 
family (Plate XXXII) ; the eggs are less dome-shaped than in most 



Pi?. 293~-VIRACH0LA ISOCRATES, larva on OtJAVA FRUIT, 

Rhopalocera, white or bluish and reticulate ; they are laid singly on the 
foodplant. In most cases the larva is flattened, oval, the legs and 
prolegs under the body ; the general form is that of a woodlouse 
Onisci-form ”) ; there is commonly a dense covering of very short 
hairs, though some are smooth and a few tuberculate with bristles. In 
many forms, a secretion much sought after by ants exudes from an 
opening at the hind end, and each species has its special attendant 
ants. Curetis larvae have a peculiar process bearing a tentacle at 
the end of which are hairs ; this tentacle is whirled round rapidly 
when the larva is alarmed, presumably with the object of frightening 
off enemies. Liphyra has a still more remarkable larva, a description 
of which occurs in the Fauna of India Volume. 

The larvae are vegetarian in nearly all cases, feeding on leaves or 
buds and living exposed on the plant, their form and cryptic colouring 
rendering them inconspicuous. 
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The pupa is rounded, humped at the thorax, constricted behind the 
thorax, and flattened below, usually smooth. It is attached by the cre- 
master and usually by a girdle. 

The butterflies are day-flying, fluttering about in grass and low her- 
bage, the larger forms being strong fliers. Hibernation in this group 
is commonly in the imago stage in the plains and there are two or several 
broods in the year, depending upon food-supply. None are serious pests 
except Virachola isocrates, which works havoc in plantations of pomegra- 
nate. 

Lyesenids have not been collected in India to the extent that other 
butterflies have, and there are fewer data in the case particularly of 
distribution. 'Flie species common in the plains are far less well known, 
and we have mentioned only those species we are certain are widely 
spread, a very small number considering the large number of forms that 
exist in India. Bingham, who has revised the family in the Fauna of 
India, divides them into seven sub-families. The student should 
see these volumes (Butterflies, Vols. II, III) where the known species 
are described and their larvae. 

Spalgis cpiusy Westw. (fig. 292), is notorious on account of its (lar- 
val) habit of devouring mealybugs ; it is distinctly not vegetarian as 



Vlg . *294 — Spalois kpius, left, male; right, female. 

are its allies, but lives among colonies of the larger mealybugs and feeds 
on them ; it has been found with Phenacoccus icetyoideSj Gr. ; the larva 
is short and thickset, with a thick coating of white mealy wax adhering 
to its short stiff hairs ; its appearance is exactly like that of the clustered 
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I)ug« and only careful examination distinguishes it. The head and feet 
are concealed, the bod}" below is greenish. The larvse when full fed walk 
about, settle down and pupate, emerging after 9 days as butterflies. 
Aitken figures the larva and pupa (Journ., Bombay Nat. Hist. Soc., 
VTTI, p. 48.')), but the student may be cautioned against taking his 
remarks seriously as to the resemblance of the pupa. In this as in 
8 other genera the girdle is absent, the pupa attached only by the 
cremaster. The butterfly is widespread, but perhaps not abundant, 
being dependent for its food on this and other mealybugs. Mr. Green 
was the discoverer of the carnivorous habit of the larva, which was con- 
firmed bv Mr. Aitken, and we have since reared the butterfly from the 
mealybug we mention. The butterfly (fig. 294) is violet-brown above, 
with a square white spot in the forewing, and greyish white below with 
brown lines on both wings, without ocelli. 

Chlad('S includes two plains’ species; T laius, (Vam., which is blue 
above and without colour or metallic scales on the marginal spots 
below and trocJnlus, Frey., which is dull black above, the marginal 
spots with metallic scales and orange colour. The larva of the former 
is described as feeding on the leaves of lime and pomelo : de Niceville 
.says it can be “ confidently looked for in any part of India where any 
trees aflied to the orange grow.'’ The larva of the latter is described 
by de Niceville, as feeding on Ilehotropiaw siriqosum, Zornin dipht/lla, 
and on indigo in Hehar. 

Zizera includes the smallest known butterflies with Z. gaika, Tr., only 
six-tenths of an inch across the wings ; some of these are abundant in 
the plains on low vegetation, while here and there one finds them in pro- 
fusion on a patch of grassland. De Niceville considered there were but 
four species in India, though he listed all the species mentioned as distinct 
to the number of thirti^en. Z. waha, Koll., is the largest, with the upper 
‘surface of the male silvery blue with a black border, the female blue to 
black. The flat green larva was found on Oxalift rornirulata, Z. ////??- 

Hubn., is small, the wings*above violet blue in the male, greyish 
brown in the female and having the spot near the middle of the discoidal 
cell below, which is present also in Z. maha, but absent in the next two. 
This is taken to incl ude the common Z. karmndra, Mo., which breeds free- 
ly on lucerne {Medica^o sativa) in the plains where this is grown, and 
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probably also on wild leguminous plants. Davidson and Bell reared 
it on a vetch, Zornia diphylla. 

Z. gaika, Trim., has two spots on the costa of the forewing below, 
one on either side of the discocellular spot. It appears to occur in grass 
and low herbage throughout India, though best known from hill locali- 
ties. Z. Otis, Fabr., has no costal spot below and is the last of this genus 
which de Niceville regarded as distinct. Accepting this view, the species 
is widespread in India ; he records rearing it on Alysicarpus vaginalis 
in Calcutta. 

Lampides is also widespread in India, L. el pis, Cod., light metallic 
blue above, rather less so than L. celeno,, Cram., (cdianus, Fabr.) which is 
milk white above. The former feeds on the cardamom (Elettaria carda- 
mom a) where this plant grows, the latter on the Dhak (Buiea frondosa) 
and on Heijnca trijnga. For the accurate identification of these insects 
as for particulars of this family, the student should consult the third 
volume of de Niceville’ s Butterflies of India, and Bingham’s volume 
11 of the Butterflies in the Fauna of India. An account of L. elpis will 
be found in Indian Museum Notes, Vol. I, p. 11. 

Catochrjfsops is regarded by de NicMwille as containing three species, 
while he lists nine. C, strabo, Fabr., has a “ distinct small dusky costal 
spot between the disco-cellular and discal bands on underside of fore wing ; 
eyes hairy,” While the others have not these characters, C. cnejus, 
Fabr., has two nearly equal black spots at the anal angle of hindwing 
above, while (\ pandava, Horsf., has but one such spot, in each case in 
the male. The first of these has been reared once from Vignacatjang, 
the second from Cajanus indicus, and other common pulses (Plate 
XXXII), the third from Cycads. All are common in the plains and may 
be captured readily. Tarucus theophrnstus, Fabr., is the commonest 
of all these butterflies and is readily found as a larva on the ber 
(Zizyphus jujuba). The flat green larvae eat off the epidermis much as 
a snail feeds and gradually denude the branches of leaves ; the smaller 
bushy plants are preferred and one may frequently see a number of the 
little butterflies clustering on one little bush to sleep. De Niceville, 
in commenting on the number of species made by some writers, urges the 
breeding of this species in large numbers on this common foodplant ; 
the views of two authors as to what constitutes a species are rarely 
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identical ; it is evident that every species varies, that given a large number 
of variable specimens it is difficult to group them if there are any inter- 
mediates, and finally that, since this depends entirely on the judgment 
of the individual, the views of variable individuals will differ ; we must then 
have recourse to the only test, namely, breeding from eggs laid by dis- 
tinct females ; if we find that out of one female’s eggs we get all the varie- 
ties, then all fall into one species ; when this does not occur, but one batch 
of eggs gives only one variety, and another a second, we are further 
towards the truth, and by further breeding and judicious attempts at 
coupling, we can separate our species with some distinctness. This is 
what requires to be done for many forms of Rhopalocera, and will 
eventually have to be done in the case of many species of other groups, 
when these come to be as well known as the butterflies. 

CdstaliuH ethion, Doubl, and C. rosimon, Fabr., are also recorded by 
Bingham as widespread in India, feeding also on the ber. 

Polyomnmtwi hwh'vus, Linn , is referred to by de Rh( ‘Philippe as 
migrating yearly in swarms from Lucknow to the hills in the early hot 
weather (Journ. Bombay Nat. Hist. Soc. XIV, p. 48K). Probably many 
more species have this habit in sub-Himalayan localities and the cold 
weather fauna of the Gangetic plain may be partly composed of such 
migrating insects. De Niceville records rearing this on the flowers and 
pods of Crotalaria cahjcina. 

Virachola isocrates, Fabr., is the most important economically of 
the butterflies, perhaps the only one that is constantly and regularly 
injurious. The male is a beautiful glossy violet blue above, the forewing 
with an indistinct ochreous spot ; the female is violet brown above, the 
ochreous spot more distinct. This insect has been described and figured 
several times ; the student should read the delightful account of West- 
wood, reprinted in de Niceville’s Butterflies of India, III, p. 478. The 
larva feeds on the fruit of guava, ’pomegranate, etc. V. perse, Hewits., 
also occurs throughout India, both sexes being black aoove, with blue 
(not metallic) on the basal area of forewing and disc of hindwing. 
Aitken records it as feeding on the fruit of the Ghela (Randia 
dumttorum). 
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The following species, in addition to those referred to above may 
be looked for in the plains 


Neopithecops zalmora, Butl. 
Megisha malaya, Horsf. 
Cyanins puspa, Horsf. 
Azanus ubaldus. Cram. 

,, uranus, Butl. 

,, 'jesous, Guer. 

Lyccenesthes enwHus^ God. 
Talicada nyseus, Guer. 
Everes argiades, Pall. 


Nacaduha ardaies, Mo. 
Lampides hochus, Cram. 
Tamcus plinim, Fabr. 
Curetis fhefis. Dr. 
Aphnrem volcanm, Fabr. 

,, elima, Mo. 
Tajuria longinus, Fabr. 

,, 'jehana. Mo. 
Deudorix e'jyi'jarbdSy Mo. 


HESPERiTDiE. — Skippers. 

Forewing with all the veins separate. Front tibia with a pad. Claws short 
and thick with an empodmm. Antennce hooked beyond the club. 
Larva smooth, slightly flatteywd^ with a distinct neck. Pupa in a fold 
of the leaf. 

These butterflies are recognisable, as a rule, by their stout build, 
quick jerky flight and, when at rest, by the curious manner in which 
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the wings are held at an angle to the body. They are of moderate size 
and only rarely of bright colour, a dull brown being the commonest tint, 
though some are bright orange and brown. The body is stout, the wings 
short ; the head is large, with large eyes, the palpi three-jointed, porrect 
or upturned. The legs are equally developed, the middle tibise with one, 
the hind tibiee with two spurs. There are certain secondary sexual marks 
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Oil the males including a costal fold on the forewing closed during life 
and containing silky hairs, a stigma on the forewing and glandular 
patches of specially modified scales. 

The life-histories of a small number are known and have the main 
features the same (Plate XXXIII). Upright eggs are laid singly on the 
foodplant, which hatch to caterpillars with five pairs of suckerfeet. The 
larvae are usually smooth and elongate, tapering evenly to either end, 
the head large and often with a paired process, the prothorax distinctly 
compressed behind the head, giving the appearance of a neck. The body 
is slightly flattened, the inter-segments not constricted and the sucker- 
feet are flat ; the whol^ structure enables the caterpillar to remain closely 
pressed to the leaf during the day and the colours are commonly green 
or whatever tint best agrees with its foodplant. None exhibit warning 
colouration, or terrific devices, and they appear to depend upon their 
cryptic form and colour. Some live between the folds of a leaf, others 
openly on the leaf and most are nocturnal feeders. The foodplants 
include grasses {Graminece), palms and species of Scitaminea^, The pupa 
is cylindrical, the hind end tapering and terminating in a spine ; it lies 
in a fold of the leaf or between two leaves fastened together with silk ; 
the cremaster is attached in the usual manner to a silk thread or pad and, 
in some common species, the pupa is surrounded by a white efflorescence 
on the leaf. The life-history is in general a fairly quick one and there 
are two or more broods in the rains ; so far as known, hibernation 
is passed in the imago stage. The larvae are the hosts of parasites, both 
Tachinida? and parasitic Hymenoptera having been reared from them. 
None are serious pests, though more than one lives upon rice and some 
on palms, turmeric and ginger. 

The family is a large one and Mabille has recently enumerated 2,600 
species (Genera Insectorum) ; 190 of these are Indian, a small proportion 
being plains species. The student should consult Elwes’ Revision of 
Oriental Hesperiidflp (Trans., Zool. Soc., 1896, XIV, p. 101) where many 
species are figured in colour as well as Watson’s “ Hesperia Indica ” 
(1891) and de Nic6ville’s papers. The family is divided into the follow- 
ing sub-families : — 

PyrhopyginaB, Hesperiinee, Israeninee, Pamphilinse, Megathyminm. 




PLATE XXXIII. — Parnaka Mathia.s. 
The Rice Skipper. 


Fig. 1. from the aide. 

„ 2. Youag Urv* webbing np loaves. 

„ 3. Fall-grown larva. 

„ 4. Pupa in rolled leaf. 

^ I 

6. > Imago. 

7. ‘ 

i Paparia of Tachinid para8it)e8. 
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lobnenmon parasite. 
Tachinid parasites. 
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plains species, coloured, like the above, in orange and olive-black ; its 
larva is found breeding commonly on sugarcane, also on bamboos and rice 
rarely. 

Udanpea foliis. Cram., is a small black and white species whose 
larva feeds on turmeric and ginger. It is rarely abundant or injurious, 
but is widespread over the plains. 


HBTBROCBRA. -Moths. 


While there is no distinct gap between the Rhopalorera and Hetero- 
cera. there is justification from the practical point of view in separating 
the two Divisions ; the latter have antenna" not knobbed, do not 
as a rule fly bv day, and pupate commonly in a cocoon or in concealment. 
This great group is a very large assemblage of species and both logically 
and practically requires breaking up to form workable series. A 
number of families were formerly separated as Microlepidopteray or 
Small Moths, but the limits of this series was ill defined. We have 
preferred to divide them into three series as follows : — 

1. Heterocern. Thirty-one families, the typical Moths. 

(see page 399.) 


II. 


Microlepidoptera. Ten famiHes, the smaller moths : 

{ Callidulidcp, 
Drepanidw 
Thyrididw, 

Hindwing vein 8 connected to cell 
by a bar or free, ic present 


Zygwnidcp. 

Tortricidw 

Tineidce. 


Hindwing vein 8 aborted, Ic present. 
Hindwing vein 8 anastomosing 

with or closely approximated to 
7. Ic present. 

Wings divided into plumes. 


Sesiidcp. 


Pyralidce. 
f Pterophoridw. 
i OrneodidcB. 


IIL Protolepidoptera. 

Cell of hindwing emitting more i Hepialidce. 

than 6 veins. ( Micropterygidcp. 

On this division, we get in one series (Microlepidoptera) the families 
placed by Hampson (as above) at the foot of the order, but also 
families in which (1) the egg is flattened, not upright, spherical or 
sculptured and (2) the larva is “ Pyrali-form,” the suckerfeet in a circle 




PLATE XXXIV. — Stntomids and Noctvids. 

Fig. ] . Sjntooiis cy««ea, larva. 

„ 2. „ „ papa. 

f» •# If mala. 

f> 4. „ ,, femala. 

», 5. Aegocera vennlia (AgarisUdK). 

1 , a. Eachromia polymeaa (8yo(oiiiidi»). 

M 7. Ceryx godarti. „ 

If 8. Psycbotoe duvmocelii. „ 

i» 9. Syntomia aperbius. 

»» 10. Agrotis c-nigmoi, larva (Noctuidfe). 

II »l u 

„ 12. Poly tela gloriaaae „ 

M 13. Homoptera utnbrina „ 
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and not in two opposed lines. From the working point of view the 
Microlepidoptera becomes a useful assemblage of fairly distinct insects. 

We discuss first the typical Heterocera^ following the order of Hamp- 
son’s Catalogue of Lepidoptera and enumerating at the head of each 
family the characters given by him as regards venation. The student 
will find descriptions, etc., in the Fauna of India and in the author’s 
subsequent papers, still being issued, in the Journal of the Bombay 
Natural History Society, 

Ryntomid^. 

Hindwing with vein absent or short, Ic, absent. Forewing 
with vein 5 nearer 4 than 

These moths have, as a rule, a peculiar facies, the wings have hyaline 
patches, the hind wing is often reduced in size. They are small or of 
moderate size, the colouring is bright and the plains species are day- 
flying. The student will confuse them with Zyganidce, from which 
they are distinguishable only on the venation. 

The life-histories of some Indian species are known ; eggs are round, 
yellow, laid in masses together on the foodplant or soil ; the larvae are 
clothed in tufts of hair, dull-coloured and inconspicuous as a rule (Plate 
XXXIV). They make a cocoon of silk and hair on the soil. The moths 
are commonly found sitting exposed on grass stems and plants by day, 
the conspicuous colouring being apparently warning. Until more is 
known, it is impossible to discuss hibernation ; it is noticeable that 
Syntomis sperbius and S. cyssea are, in the plains, common in the cold 
weather both as moths and as larvae ; larvae have been reared on rabi 
(winter) crops, as well as on kharif (rainy season) crops ; it is uncertain 
whether we have some species which breed only in the cold weather and 
some only in the rains, or whether some breed all the year. Develop- 
ment is not rapid and there are probably few broods a year. None 
are known to be pests, though some feed -upon cultivated plants. 
Hampson enumerates 1,100 species in the Catalogue of Lepidoptera 
PhalsDnae of which about 100 are “ Indian ” and perhaps ten found in 
the plains. 

Psychotos duvauceli, Boisd. (Plate XXXIV, fig. 8), is a small dusky 
moth, with smoky wings and the abdomen with two orange bands, dilated 
towards the apex. It is common in the plains though rarely noticed. 

IIL 28 
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Ceryar, in which vein 3 of hind wing is absent, is commonly 
represented by two species, godarti. Boisd. (Plate XXXIV, fig. 7), with 
two abdominal yellow bands, the hind wing with a narrow black border, 
and imaorky Cram., with a broader black border to the hind wing. 

Syntowis, in which vein 3 of the hind wing is present, is similar in 
appearance. S. passali^s, Fabr., has seven narrow cupreous bands on the 
abdomen. S, Cram., and S..vperfe?W, Fabr.. have each two orange 

bands on the abdomen, the former having a yellow collar, the latter a 
yellow metathoracic patch between the wings. S, cyssea. Cram., and iS. 
sperbius, Fabr , have been reared from red brown larvop (Plate XXXTV, 
figs. 1 -4 and 9) with dense short tufts of hair found feeding upon 
sweet-potato, wild Convolvularerp and oats. They appear to be the most 
abundant species in the plains. 

iS. Sulz., is less common but its larva may be found upon 
bean leaves ; the life-history occupies two months and broods succeed 
each other throughout the year. 

E^irhromia polymena, Linn. (Plate XXXIV, fig. 6), has broad orange 
spots on the wings, two or more crimson bands on the abdomen, 
and touches of metallic blue on the thorax and base of each wing. It 
has a reddish larva, with longer tufts of hair at each end, which feeds 
upon wild C(mvolvvl(ice(P, 


Arctiidae. 

Hindwing with vein 8 andstomosing with the cell to near or beyond the 
middle ; then remote from 7 ; frenulum present, Forewinq with 
vein 5 nearer 4 than&. Hindmnq with vein \c absent. 

In this family we have principally small to moderate sized moths, 
often of bright colouring. The precise object of the bright colouring 
is not clear since the majority are nocturnal in habit, but as white is 
often the ground colour, making the moths conspicuous in the dusk, 
it may be a form of warning colouring. 

The antennae are usually ciliated or bipectinated, the head small 
and inconspicuous ; the proboscis is well developed, the palpi commonly 
short and porrect. The body is robust and hairy or well scaled ; wings 
are present in both sexes ; males and females are alike in colouring 



f 


ARCTIIDJK. 435 

and appearance, the former often distinguishable by the pectination of 
the antennsB. The round sculptured eggs are commonly laid in clusters 
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upon the foodplant and the moths are often very prolific. Larva? are 
commonly hairy, with tufts of long hair or a dense uniform clothing. 
(Plate XXXV.) Five pairs of prolegs are present in all but one 
division (Nolince) in which the first pair is aborted. All the known 



Fig, .SOO- Amsacta ai.«i«*triga larva x 2 (I.^lVf. N.). 


larvflD are herbivorous and the majority feed openly upon plants. 
Pupation takes place on the soil in a cocoon of silk and hair. Moths 
are commonly crepuscular or nocturnal and come to light in many cases. 
So far as has been ascertained, hibernation is passed as a pupa in the 
cocoon in a sheltered place on or in the soil, the majority of the moths 
not emerging until the first heavy fall of rain. There are exceptions 
to this rule, some moths emerging in the dry hot weather and breeding 
then if food is available. The nun^ber of broods varies from one 
or two to as many as eight. Several are injurious owing to their very 
great multiplication under favourable circumstances and to their 


LKriI>OrTKR/\. 


4M] 

omnivorous habits ; they are the common “ hairy caterpillars ” 
which are well-known pests in the plains, especially during the early 
weeks of the rains. The larvae are very extensively parasitised by para- 
sitic Hymenopt/era and Tachinidae ; there is some reason for believing 
that they are less attacked by birds than the Noetuidae, for instance, 
possibly on account of their hairy covering. 

Hampson in the Catalogue of Lepidoptera Phalaenae, after separating 
the Nyeteolmcp and placing them in the Noctuidcp, sub-divides the familv 
as follows : Nohnee without ocelli, with tufts of raised scales in the cell ; 
Lithosiincp without ocelli, without tufts ; Arctiince with ocelli, without 
tufts. If the later classification be followed, the nomenclature and 
arrangement of the family as given in the Fauna of India is of no value 
to the student. The later arrangement is adopted here as it is only a 
question of time before a revision of the very useful Fauna of India 
volume will be published. 

NoJincp , — Small moths, with tufts of raised scales in the forewing. 
Most are hill species, the moths found on trees, the larvae generally feeding 
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upon lichens and having the first pair of prolegs absent. Celama inter- 
neUa, Wlk. {Nola pasoua, Swinh.), occurs in widely scattered localities in 
India, the larva feeding on the shoots of the plants of the genus Rubm : 
the cocoon is boat-shaped, of silk and pieces of plant, exposed. The moth 
is white, the forewing marked and suffused with brown, the hindwing 
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tinged with fuscous in the female, with yellow in the male. Nola argen- 
talis. Mo., is found in Sikkim, its larva being stated by Dudgeon to mimic 
a Coccid which lives on the same leaves. Rcpselia iola, Swinh., was found 
by de Niceville in Calcutta on country almond {Termimlia catappa) and 
he figures it. (I. M. N., V, pi. X). We reproduce his figures. jB. ligni- 
lera, Wlk., also occurs in Mhow (Forsayeth), and Dudgeon describes the 
larva as making a cocoon of pieces of rotten wood, bark and interlaced 
long hairs. 

LithosiincJB. lirightly coloured moths, small or moderate in size, 
flying by day or in the dusk. The larva has few hairs and frequently 
feeds on lichens, the pupa being in a thin cocoon of hairs. Ilema vicaria^ 
Wlk. {Lithosia antica^ Wlk.), though a hill species, occurs sparingly in the 
plains, a small moth with narrow wings, lead colour, with a yellow margin. 

Chioncema (Cyana) peregrina, Wlk,, Ls a white moth with wings banded 
in scarlet, found in the moister parts of India. Asura (Nepita) conferta, 
Wlk., is perhaps the most common of the family after Utetheisa. The 
dark-coloured caterpillar, with tufts of hair and orange spots, is very 
abundant in the rainy season, on house walls, paths, verandahs, etc. ; 
it feeds on lichens and often appears in great numbers in towns. The 
moth is orange, the forewings banded with black, the hindwing orange, 
with a terminal black band. Asura (MiUochrista) semifascia, Wlk., is 
a small moth, pale yellow in colour, the forewing lined and spotted with 
black. The larva feeds on mosses ; it is clothed in black hair, “ which 
opens out at the joints when it rolls itself into a ball.'” (Hampson.) 

ArcMince, Brightly coloured moths, of moderate size and with stout 
bodies ; the larvse have five pairs of prolegs and are clothed in long hair ; 
the pupa is in a cocoon formed of silk and hair. Most are hill species, 
a considerable number widespread through the plains. 

Diacrisia is a large genus with many Indian species. D, obliqua, 
Wlk. (Spilosoma todara, dalbergice, bifascia), is common in and near the 
hills and in forest localities ; it is the predominant hairy caterpillar 
of Behar and occurs, for instance, also at Poona ; the larva is hairy, the 
ground colour black and yellow, the long hairs black or black and white. 
(Plate XXXV.) It has as many as eight broods in a year, a single 
generation taking from five weeks in the rains to months in the cold 
weather, though the latter is exceptional. They are found in vast 





LtriDOPTKKA. 


numbers at some seasons and are almost omnivorous so far as crops and 
low herbage is concerned. There aiv‘ several varieties of the moth> 
the var. cofifusa which is suffused with red being a common one. 

Affisacta luieola, Fabr. (Creatonotus emiUens), A. lac/inea, Cr., and A, 
Moorei, Butl., are found in the plains, being destructive to a variety of 



Fig. a02 — Amsmta lactine\ lakva, ki ll (.ROWN y 2. 

crops. Their larvae are densely clothed in dark hair and appear in swarms 
in the rainy season. The moths mav be distinguished by their colouring. 
Ainsacia albistriga, Wlk. (figs. 300), is recorded from South India, 
where it feeds upon groundnut. (Indian Mus. Notes, V, p. 50.) Creatonotus 
gangts, Linn, (interruptus), is also common, the larva hairy with a yellow 
stripe, the moth pinkish with a broad black fascia on the forewing. 
Estiqmene perroUeti, Guer. (Alphaea biguttata), is a beautiful moth, 
the forewing black with a longitudinal whik* fascia, the hindwing red 
with black blotches, found widely over the moister parts of India. With 
it Is E, mttala, Mo., found principally in the Mysore and Nilgiri plateau. 

PericaUia ricini, Fabr.. is a striking insect, the forewing grey-brown, 
with series of dark spots with light edges, the hindwing scarlet with black 
bands. The hairy caterpillar 
is a pest to caskir and Cu- 
curhilacecB^ and is general 
over India. Utetheisa puU 
cheUa, linn., is a common 
species in the plains, the 
moth flitting about herbage 
in the day. It is widely 
scattered over the old world. 

The brightly coloured Fig. 30;i— Amhacta lauthiea (I. M. N.). 
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caterpillar feeds upon Sann Hemp and wild Crotalaria. (Agric. Journ. 
India, VoL I.) Rhodogmtria astreas. Dr., occurs widely spread through 
the hills and plains. The larva is green with few hairs and series of 
black spots ; the moth is noticeable by the hyaline wings clouded with 
fuscous at the margins. 



Fiff. 304 — Amsacta moorei x 2. 

Colledtfig . — In this group what is most required is careful study of 
larvsB, their food habits and their times of occurrence. There is a great 
deal to be learnt about this family, which is an important one, and every 
opportunity of rearing new larv© should be seized. The foodplants are 
varied and require careful observation. The number of broods is a very 
important point as this is a family which apparently reacts very 
markedly to climatic influences ; a great mass of information is required 
before we can be in a position to generalise on this point, and much inter- 
esting work has to be done. Each species must be studied distinctly 
and in detail and every capture and date will ultimately be valuable. 

AoARISTIDiE. 

AntenncB dilated towards the apex : Hindwing with vein 8 
anastomosing with the cell at base, then retnate, vein Ic. 
absent. Forewing with vein 5 nearer 4 than 6. 

A small and unimportant family of moths, mostly of moderate size, 
found flying by day. They are, as a rule, brightly coloured and resemble 
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Noctuidcr. The larva? are clothed with long scattered hairs and have 
lateral tufts ; the pupsp are naked, without cocoon. None are of any 
economic importance. Hampson enumerates six genera and 34 species 
as Indian, of which 5 are not confined to the hills. 

Exmda (Eusemia) vic/rix, Westw., tK'curs in North-West India and 
Burma. It is a large moth, the forewing black, spotted with blue and 
yellow, the hindwing blue and black. Eusemia adulatrix, Roll., is 
common throughout the hills of India. The black forewing is banded 
with yellow and has blue spots at the base ; the hindwing is black with 
red or orange spots. The genus Zalissa is by Hampson placed in the 
Noctuida? in the new volume. Aegocera venulia, Cram. (Plate XXXIV, 
fig. 5), and ..4. Winoc mZo, Wlk., are the common plains species; the 
palpi are clothed with long hair, the antennae dilated, the forewing is 
red-brown with a light median streak. 

Noctuid.«. 

Anfennet not dilated, hindtring u^k vein 8 anastomosing with the cell 
at base then diverging, Jc. absent. Frenulum 'present, Foremng with 
.*) frotn neurer 4 than (5. Moths with short robust bodies ; moderate 
aniennce, which are jwctinate in ilte nudes of a few, muaUy simple or 
ciliate. The forewing is stiff and narrow, the hindwing larger. Colours 
usually sombre. 

This very large family includes moths varying from one-quarter of an 
inch to five inches in expanse, the majority of about two inches. Some 
of the very largest moths are included in this family as well as some of 
the smaller. The colours are mainly cr 3 rptic and sombre combined often 
with deceptive colouring, often so assimilating the insect to its surround- 
ings that it habitually spends the day sitting motionless on a tree-trunk 
or stone, securely protected by its invisibility. There is a general similar- 
ity of facies about the majority, which helps in placing them, whilst 
some have the form associated with other families. The antennae are 
moderately long, usually simple or ciliated, sometimes pectinate. The 
labial palpi are prominent and are of value in the classification, being 
porrect or upturned, in some very large and conspicuous. The probos- 
cis is usually present. The thorax is robust and densely scaled or hairy, 
the abdomen short, thick and evenly tapering, clothed in hair and 




PLATE XXXVI.-^Noctcidjs. 

Fig. 1. Zalissa venoM. Iatva loU-grown. 

„ 2 „ „ Larv», 2nd and 3rd abdominal aegmenu 

„ 3. „ „ „ with eocoons of braoonid parasitic 

larvK that have emerged from it and pnpated. 

„ 4. Znliaaa renoaa. Pupa. 

„ 5. „ „ Hind end of pnpa. 

„ 6 .. „ Moth. 

„ 7. Cosmophiia eroaa. Female. 

8. „ Male. 

9. Enblemma oretaeea. 
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often tufted. The legB are of moderate size, the tibisB often with spurs 
and spines. Males are distinguished by many minor characters such 
as the pectination or ciliation of the antennae, the presence of scent 
diffusing hair-tufts on wings or legs and rarely by the different 
colouring ; females are usually the larger. 

The life-history in all is uniform in general characters. The eggs are 
round and the micropyle is at the top ; most are a pearly white or dull 
green, beautifully ribbed and sculptured ; they are laid singly or in 
clusters on the foodplant, the clusters sometimes covered with hair. The 
larvae have three to five pairs of prolegs, the first two pairs being reduced 
in some sub-families when the motion approaches that of the true looping 
caterpillars ; these larvae are known as semi-loopers and it is worth note 
that the first two pairs of prolegs are proportionately less developed in 
the young than in the old larva. The hooks on the prolegs are arranged 
in two opposed lines and not in a circle. As a rule, the larvae are not 
clothed in hair, nor do they have long processes. The typical larva is 
smooth with regularly disposed short hairs and a dull brown or green 
colouring. (Plate XXVIII, figs. 2, 5.) With very few exceptions they are 
herbivorous, a few boring in plants, the majority living on leaves. 
Eublemma is the sole genus known to include larvae which habitually 
feed on mealy bugs, but many leaf-eating larvae are cannibals if 
confined with insufficient food. 

Pupation takes place in the soil with no cocoon, but a case of consolid- 
ated earth, on the surface with a cocoon and leaves, or, more rarely, on 
plants in a cocoon. The imago is nocturnal, emerging at dusk. Hiber- 
nation, when it occurs, takes place normally in the resting larva or pupa 
stage, a few living through the winter in hiding as imagines. Some are 
active through the winter, especially in the moister parts of India, but 
the majority have food only in the rains. A number emerge as imagines 
in March and live until the rains if their foodplant is not available. Little 
is known as to the food of the imago, but it is certain that some feed on 
nectar, on fruit juice and on the sap exuding from plants. Some (e.jjf., 
Ophideres) are habitual feeders on the juice of fruits, piercing the rind with 
their proboscis to obtain the juice. In some reproduction is very rapid 
and the number of eggs laid totals hundreds and in some cases thousands. 
The smaller forms destructive to crops have several broods yearly, the 
larger forms and wild forms only one or two. 
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A considerable number have a large number of foodplants, including 
cultivated plants, and these often become injuriously abundant. The 
pests fall into several series, as pests, including the seed-eating species, 
the surface caterpillars, the swarming caterpillars and leaf-eating cater- 
pillars. None are household or grain pests. These insects have many 
enemies, notably the parasitic Hymenoptera and Diptera. These para- 
sites can very commonly be reared from the larva? or pup® and constitute 
a very important check without which the crop feeding species would 
be far more frequently injurious. Predaceous insects (e.g,, Carabidce) 
also attack the larv®, and the fossorial Hymenoptera carry them off to 
store for their young. Birds, especially Mynas, attack the larv®, and the 
moths are probably destroyed by birds and bats. 

The family is a very large one, Hampson listing more than 2,000 
Indian forms, the majority of which are from the hills. The number of 
species actually generally distributed outside the hill and forest areas is 
probably within -iOO, but these have not been as carefully collected. 
About fifty are known as crop pests or feeders on cultivated plants and 
this number will probably be increased. 

Hampson in the Fauna of India divides them into nine sub-faniilieii. 
In his more recent (Catalogue of Lepidoptera Phaten®. wherein he lists 
the species of the world, the classification is revised and fifteen sub-fami- 
lies are recognised. While this is probably a more natural classification, 
it is as yet incomplete, and as the nomenclature formerly used differs 
markedly from that now being published, the revised nomenclature is 
used, when possible, with the old in a bracket, thus admitting of reference 
to the volumes on the Fauna of India ; the sub-families adopted are those 
of the Catalogue, and we have followed Dudgeon* in placing the genera 
in their sub-families. 


Key to the Sub-famiubs. 

A. Maxillary palpi absent. 

B. Hindwing with vein 5 obsolebcent from or 

from just below middle of discocellulars. 

C. Mid and hind tibi®, or hind tibi® 

only spined . . . . Agroiinw. 

* We hAv<« to thank Dr. AnnainUile for iicrmiMion to one the Dudgeon colleotiou 
h: .Hitgemciii. 
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C.C. Mid and hind tibi® not spined. 

D. Eyes hairy . . . . . . . . Hadenince, 

D.D. Eyes not hairy. 

Eyes with long overhanging cilia . . CmulliancB, 

Eyes not ciliated . . . , . , Acronyctince. 

B.B. Hindwing with vein 5 well developed. 

C. Hindwing with vein 5 more or less approxi- 
mated to 4 at base. 

D. Frenulum of female simple. 

Abdomen with lateral anal pencils of hair . . EuLdiance, 
Abdomen without anal pencils of hair ; forewing 
with tufts of raised scales in cell . . Stictopterince. 

D. D. Frenulum of female multiple. 

E. Retinaculum of male bar-shaped. 

Forewing with tufts of raised scales in cell Sarrothripince, 
Forewing without tufts of raised scales in cell Acontiance, 

E. E. Retinaculum of male not bar-shaped. 

F. Mid tibi® spined . , , . . . CatocalincB, 

F. F. Mid tibi® not spined. 

0. Eyes hairy . . . . . . . . Momince. 

G. G. Eyes not hairy. 

H. Eyes with long overhanging cilia . . Plmiance. 

il.H. Eyes not ciliated. 

Hindwing with vein 5 from close to lower angle 
of cell, strong . . . . . . Nocbuince, 

Hindwing vein 5 from well above angle of cell, 
rather weak . . . . . . Erastriance. 

(’.C. Hindwing with vein 5 parallel to 4 .. Hypenince. 

A. A. Maxillary palpi present .. HyUmncs. 

As the further classification is based on venation, necessitating the 
preparation of wings, and requiring more study than is desirable, the 
venation has been disregarded and reference to it omitted. For accurate 
identification, the venation must be made out and it is not the purpose 
of this volume to enable species to be identified. The student of the 
family will find this in the two works mentioned above and, unless the 
family is to be very closely studied, it is advisable not to attempt to 
identify a species solely from the data available in those volumes, and 
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without a reference collection. With so large a group much must be 
omitted, and we have selected for mention those species only which are 
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likely to be found as crop pests, which are found feeding on (common 
plants or which are striking and likely to be noticed. 

Agrotiii ^, — Hampson lists 1,200 species, of which about a tenth are 
Indian in the very broadest sensf*. i,e., reach some part of the Himalayan 
region of British India. A very small number get beyond the Himalayas 
Southwards into India proper, these occurring principally in hill locali' 
ties such as the Nilgiris and Western Ghauts. The proportion of palse- 
arctic spectes ranging completely across Northern Europe and Asia is 
very striking and a number of these extend into the Himalayas and rarely 
into submontane districts of India. 

(Heliothis) includes three species common in the plains. 
C. obsoletaf F. (armigera), is olive-grey or reddish brown, writh the post- 
medial line indistinct and dentate. C. cutBuUat Quen., is orange to orange- 
brown, with a strongly marked postmedial line that is hardly dentate ; 
C. pdiigera, 8ch., is ochreous to orange, with a black sub terminal point 
above the tornus. The first is the universal pest known as the Ameri- 
can bollworm. It is an omnivorous insect, whose life-history is elsewhere 
described in detail. The second is a less abundant species, feeding on 
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tobacco and tipari in the plains. The third is European and recorded 
from scattered localities in India. 

Adisura (Chariclea) marginalis, Wlk., is a pretty pink and yellow 
moth common in the plains. A, (Ucinsoni, Mo., is also common, but has 
apparently not been reared. The genus Agrotis as it stands in the Fauna 
of India is now divided on structural characters, the majority falling into 
Agrotis And Euxoa, The former includes ^4. yp«?:Zon, Rott., the “Uni- 
versal Greasy Cutworm and the very common A. flamwcUTa^ Fabr. 
Both species have a curious habit of hiding in sheltered spots in houses 
in the cold weather, and the latter especially is found in thatched roofs. 
In March the moths emerge, and when my oflBce was in a thatched barn, 
living flammatra moths used to fall out of the thatch, tightly wrapped 
in a clothing of spiders’ web ; apparently the moths hibernated there, 
were spun up by spiders, woke up in March and in struggling to escape 
fell out of the thatch. Agrotis r-ni^rum^ Linn., and A, descriptay Brem., 
also breed in the plains but rarely. (Plate XXXIV, figs. 10, 11.) 

Euxoa includes E. segetis, Sch. (suffma)^ E. corticea, Schiff., and 
E, spinifera, Roth, (biconica), with other less common species. The larvfe 
of these behave as Surface Caterpillars, j ust as the larva of A . ypsilon Rott. , 
does; all are figured in the Agricultural Journal, Vol. II, p. 42, and in 
Memoirs of the Agric. Dept., Entom., Vol. I, No. 2. 

HadenincB. — Hampson lists 940 species in the world of which over 
120 are “ Indian. ” Nearly all of these are species occurring in Central 
and Northern Asia, which extend into the Himalayas and rarely into 
the Khasis. A few are peculiar to India and Ceylon, while a few range 
over the Indo-Malayan or Indian and Indo-Chinese area. GloUula 
dominicay Cram., is a dull brown moth, the forewing with a series of 
sub-marginal lunules, the hindwing white. The larva bores into the 
fleshy leaves of lilies and is black, thickset and warty, spotted with 
white, the head, legs and two ends of the body marked with red. It is 
a conspicuous insect with apparently warning colouring. Polytda 
glorioscB, F., has a somewhat similar larva, but smooth, and slightly 
differently marked. It feeds upon the leaves of Amaryllids and the 
moth is blue-black, with orange specks, the hindwing alone fuscous, 
with orange cilia. It is a pretty and striking insect with more beauty 
than most of its family. (Plate XXXIV, fig. 12.) 
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Cirfhis (Leucania) includes two very common species known as 
pests in the plains. C. unipuncta. Haw., is the destructive “ Army worm” 
of world- wide distribution, whose larvae feed upon rice, maize, juar and 
other crops, occurring often in very great abundance. There is a 
voluminous literature regarding this insect, one of the best accounts being 
Tryon’s (Queensland Agric. Joum., 1900, p. 135). He states that the 
moth lays 500 to 700 eggs, there being two broods yearly in Australia ; 
abundant enemies and parasites check its excessive multiplication nor- 
mally. The larva may be known by the plate over the base of each 
suckerfoot, a character not found in other Indian injurious Noctuids. 
C. loreyiy Dup., is also found upon cereals, but the larva occurs also under- 
ground, feeding upon the roots of plants or coming out at night to feed. 
C. fragilis, IRutl., is reported as having been destructive to wheat in 
Chindwara, but has not been found since that time as a pest. 

Borolia is most commonly represented by B. venalba, Mo., whose 
larva feeds upon rice leaves. 

Folia (Hadena) is a large genus of moths superficially like Agratis^ 
but with hairy eyes and tufts on the abdomen. P. consanguis, Guen.* 
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with several varieties, is common and has been reared from pupae found at 
the roots of trees. 

Cy/cidiincB — ^Hampson listn 50 out of 590 species as Himalayan, 
Khasi Hills or Kashmir. One only extends further South, Euscatia 
inextricatay Mo., being found in the Nilgiris and Himalayas. We have 
one other and apparently undescribed species or variety reared at Pusa 
on Oeimum canum. 

AcronyctincB, Euplexia conducta, Wlk., feeds on Niger seed, Jute, 
Safflower and on Coreopsis. It is not uncommon on the former plant. 
The smoky form dolorosa feeds on Kakaronda (Blumea balsamifera). 
E. melanospilay Roll., is a moth of varied markings with dark green 
and dark brown ground colour, common in the plains. E. indistcmSy 
Guen. , has been reared from larvae found in the soft bark of the Gular tree 
[Fious glomerala), whither they had retired to pupate. Others were 
found under the bark of teak. 

Mudaria cornifronsy Mo., is a grey moth with fuscous markings dis- 
tinguished by the possession of a three-pointed chitinous process on the 

frons. Its larva is commonly 
found feeding in the pods of silk 
cotton (Bombax rnalabaricum). 
It “ hibernates ” as a pupa from 
May or June to the following 
March, in the soil ; this has been 
conclusively proved by actual 
breeding in the Pusa insectary. 
Prodenia littoraliSy Boisd., is 
widely distributed and commonly 
destructive ; its foodplants include 
a great number of wild and 
cultivated plants. (Mem. Dept. 
Agric., Ent., Vol. I, No. 2.) The 
larva, up to the last instar, may 

Fi(t. 807— Mudaria (torxifrons. he known by the transverse 

raised black band across the first 
abdominal segment above. A full account is given in Mem. Agnc. 
Dept. Ind., Ent., Vol. TI, No. 6. 
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Spodoptera mauritia, Boisd., is a grey and black moth with a blotch 
of white on the forewing, distinguished by the immense tufts of hair on 
the forelegs of the male. The larva feeds on rice, grasses and millets^ 
appearing sometimes in great abundance in the rains and soon after. 
It is often obtainable on dubh grass (Vynodon dactylon) lawns, with other 
noctuid larvae. Berresa turpis, Wlk., is a smaller dark-coloured moth, 
most easily recognised by the vesicle in the cell of the male forewing, 
covered by a tuft of scales below ; it is common at the close of the tains. 
Amyna selenampha^ Guen.t and A. octo, Guen., are deep brown, with 
slender upturned palpi and tapering abdomen, found under trees. The 
larva of the latter has been reared on sweet potato, a green larva with 
two black crescents on the thorax above. The former is recorded by 
Green as a serious pest to the Croton Oil plant in Ceylon. 

CaUopistria recurvaia, Mo., is the only common species of the number 
found in India ; the male has curiously curved antennae with three 
spatulate hairs at the curve, the legs also densely clothed with long 
hair. 

Caradrina is a genus of many species, of which one is abundant 
and destructive. This is the cosmopolitan C. exigua, Hubn., a very 
widely distributed species, destructive to a number of crops but partic- 
ularly to indigo in its youngstage. (See Agric. Joum., India, Vol. 1, 
pt. IV, for a full account.) This moth is like a small Euxoa segetis, but 
has no spines on the legs. Caradrina peden^ Guen., was reared from 
larvae found in the dubh grass on a lawn and is apparently common. Th^ 
larva is brown and orange with black stripes, the pupa, as usual, in the 
soil. 


Nanagria uniformie, Ddgn. (Plate XXXVII, fig. 7), has been the 
subject of much inquiry, since it is the important stem-borer of wheat 
in the cold weather ; it then attacks sugar-cane and injures the young 
shoots and canes ; it has been reared in maise, guinea grass and juar, and, 
finally, it severely attacks rice. The pink caterpillar is a borer, not feed- 
ing in the open. The moth is dry-grass colour ; the species is not recorded 
in the Fauna of India, but was described since, and the species N. en- 
ferem was probably confused with this, since the specimens in the Indian 
Museum and the Pusa collection, from which it wefl described, are all 
stated by Mr. Dudgeon to be his species, V. mifomm. 
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EuteUincB, — A single genus, Eutelia, is common in our limits with 
four species, E, ddatrix, Guen. ; E, jocosatrix^ Guen. ; E, nv^atrix, Guen. : 
E, fcmUatrix, Wlk. 

Stictopterincp. — Risoha obstructa. Mo., feeds on QuisqiMdis indica 
and is common in the plains. Odontodes oZewca, Guen., is a deep brown 
moth, with black stipples and a crenulate margin to the forewing, found 
generally in the plains. 

SarrothripincB, — The wings are commonly narrowed at the base, of 
even width otherwise, with patches of raised scales on them. The palpi 





Fiff. 308— PUJTHBIA UELTIK LAR\ A, COCOON ANI> 
PELLETB, «’0<^00N, IMAGO. (1. M. N ) 


are porrect or upturned. Phtheia celtis, Mo,, is a small grey brown moth 
with a spiral dark line on the forewing. Its larva feeds on the leaves of 
litchi {Nephelium litchi) and gular (Ficus glomerata) ; it is rather sparsely 
clothed with long grey hairs which project over the head and tail and from 
the sides ; a rough silken cocoon is formed on the soil covered with excre- 
ment ; the life -history is rapid, less than one month in June. De Nicoville 
records it also (Ind. Mus. Notes, V, p. 108 ) as feeding on the leaves of 
TermincAiacatappa, the country almond, and Omdina aihorea. Another 
species, P. nephelotis, Meyr., has been found feeding on the leaf of 
Brinjal (Solanum melongena) and this appears to be a common plains 
species. The larva is short and thickset, dark coloured with brilliant 
yellow spots and long hairs. It turns the edge of the leaf over and lives 
within, 
xii. 
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Chlumetia tramversa, Wik., is worth mention as de Niceville records 
it (Ind Mus. Notes, V, p. 125) as boring in the shoots of mango at Dehra 
Dun. It is found in this habitat also in Bombay and has once been reared 
on litchi leaves with a batch of Plotheia cdtis, Cletthara sceptica, Swinh. , 
is a small grey-black speckled moth, whose green semi-looping larva was 
reared from velvet beans. It appears to be rare. 

Acontiin(B,—Acontia includes larger moths of a yellow colour 
(Plate XXXVII, fig. 9) whose larv® are found on cotton, bhindi {Hibis^ 
cus esculcfUus) and other Mcdvdcecs. The larvse are green with white 
spots and short hairs, having three pairs of prolegs. Pour species are 
mentioned, all occurring commonly, A, mol/ocB, Esp., A. transversa, Guen., 
A, interaepta, Guen., and A, grcBllsii, Feisth., though we doubt their real 
distinctiveness. The larva of Carea subtilis, Wlk., has been reared on 
the Jamun tree\{Eugenia jambolana) ; it has a curious voluntary dilata- 
tion of the fiirst thoracic segment, which gives it a quaint appearance. 
It pupates under the bark in a cocoon of beautiful white silk. 

CaUyna jugaria, Wlk., is a beautiful moth, the forewing deep purple 
with greyish lines and an apical light spot, found throughout India^ 
though rarely. 

Calocalince-’Anisoneura hypocyanea, Guen., is the large deep brown 
moth with many dark markings which emerges in June and is found on 
the bark of trees in the rains and flying in the dusk. It has an expanse 
of 3^ to 5 inches, and is most beautifully coloured in deep brown and 
black to harmonize with the bark when both wings are spread fully out. 

Nyctipdo includes large deep-coloured moths up to five inches in 
expanse, with posterior tibiae spined ; the large ocellus-like markings 

on the forewing are very striking. 



Four species are found, N. mac- 
raps, Linn., N. hieroglyphica, Dr., 
N. caprimvlgus, F., and N. crepus- 
cularis, linn. The male of the 
first is characterised by an immen- 
se tuft of buff flocculent hair in a 
costal fold of the hindwing. 

Remigia includes two moths 


Fig. SC9 —Rbmi<iia ak(‘HR8Ia. 


of moderate size, brown with 
variegated lines. R. archesia, 
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Cram., is deep brown, its larva is yellow-green with broad black 
stripes and attains a length of two inches ; the foodplants include 
such cultivated leguminosae as Urid {Phaseolus mnnyo) and indigo. 
It is one of the many caterpillars found upon indigo^ in the rains and 
is sometimes extremely abundant- R. frugalis, Fabr., is greyer and 
less distinctly marl^ed ; the brown larva lives on rice, juar and other 
Gramineee, pupating in a cocoon surrounded by leaves. It is a common 
insect, not known to be often injurious. Trigonodes hyppasia, Cram., 
is readily recognised from the very distinct markings ; the yellow 
semi-looping larva feeds on indigo and other leguminosee, with Remigia 
archesia. The moths are often extremely abundant in long grass and 
are found at almost all times. T. ccptoc, Cram., though recorded only 
from Burmah, is found in India. 



Fi*f. SIO— Remioia FRUGAUs. Fifj. 311 — Trigonodes hyppasia. 


Orammodes geometrica, F., is closely allied, the markings distinct 
and recognisable, found also in grass ; the larva feeds on rice. G, stolida, 
F., a smaller moth is also found, though more rarely. Spirama retorta, 
Cram., and S. vespertilio, Fabr., are large dark moths with the pecu- 
liar “ inverted comma ” marking on the forewing. In the former the 
female has the ground colour ochreous, the male having the forewing 
wholly dark. This insect appears in the hot weather. 

Ophiusa is a large genus of moderate-sized moths with upturned 
palpi, the tibiae fringed with long hair in the male. The larva is semi- 
looping, with the first or first two pairs of prolegs obsolescent and with a 
double process on the hind end of the body. There are several common 
species, the most abundant being 0. mdicerte, Dr., the common pest of 
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castor which also feeds upon the common w^ed, dudhi (Euphorbia piluli - 
fera. For a full account see Mem. Agric. Dept.,Ent., VoL II, No. 3. 0. 
algiray Ldnn., also feeds on castor but appears to be rarer. Other common 
species are, 0. «crt;a, Pabr. ; 0. iUibata, Pabr. ; 0. palumba, Guen. ; 0. 
dotata, Pabr. ; 0. mejanesi, Guen. ; 0. arcuaia, Mo. ; 0. jrmana. Cram, 
(feeds onPhyllanihus ) ; 0. arcMcmia, Guen. ; 0. analis, Guen. ; 0. crameri, 
Mo. ; O. ondia, Guen. (feeds on Phyllanthus ) ; 0. coronata, Pabr. (feeds on 
Quisqudlis, and has the hindwing orange) ; 0. trirhaca. Cram, (hindwing 
orange, feeds on guava) ; 0. honesta^ Hubn. (hindwing crimson) ; and 
0. fvivoicenia, Guen., in which the male has the mid tibia cleft and 
filled with scales. The larva of 0. coronaia^ Pabr., is very striking, a 
very long grey-brown larva with two tiny oval tubercles, which clings 
tightly to the shoots, pressed closely against them and so being very 
difficult to see. The first we found was due to a mynah jumping from 
the ground and snapping one off a Quisqualis bush. 

Homoptera is similar, the male with heavy tufts of hair on the fore 
tibiae. It includes the two common species, H. uvnbrina, Guen. (Plate 
XXXIV, fig. 13), and H, glaucinans, Guen. ; Forsayeth (Trans. Ent. Soc., 
1884, p. 379), reared these species and his paper may be consulted. 

MomincB comprises the genus Moma, not included here. 

Plusiina, Plusia is a large genus of which several species occur 
in the plains, some as pests. The discrimination of these species is a 
matter of difficulty as the markings are closely alike in a large number 
of species. (Plate XXXVII.) P. orichalcea, Pabr., is distinguishable 
at once by the large brassy patch on the forevdng, occupying the 
centre up to the outer margin. The larva feeds on Cruciferous plants 
and is common in the cold weather ; it is green with a marked lateral 
white line and conspicuous black spines. P. agramma^ Guen., is nearly 
uniformly coloured in grey-brown, the forewing with dull bronzy 
reflections. The larva feeds on Cucurbitaceous plants. (Plate 
XXVni, fig. 13.) The remaining species have the “ Y ” mark in 
some form on the forewing and cannot be identified save from a 
comparison of specimens. P. linibirena^ Guen., feeds upon indigo in 
Behar. (Ind. Mus. Notes, V, p. 162.) P. m, Hubn., is not uncommon 
feeding upon opium, cabbage and safflower. P. signata, Pabr., feeds 
on cabbage and is an occasional pest. P. chalcyies^ Pabr. (eriosoma, 
PoubL), is common, the green larva feeding on mint and on cultivated 
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pulses and Sann hemp. It is said by Hampson to feed on Fiom ; 
Grote reared it on Geranium. P. nigrisigna, Wlk., feeds on 
gram, lucerne and peas and is a common pest. P. daubei, Boisd, 
has been found feeding upon mint, the larva dull brown in colour. 

Noctuince — Arete cwrvlea, Guen., is a dark moth with blue on the 
wings, the male with a long fringe of hair on the inner margin of the 



Fig. 312--AKCTB tHERULEA LARVA. 
{From Hampson.) 


hindwing. We figure the larva from Hampson. Sphingomorpha 
rhlorea, Cram., will be mistaken for a hawk moth, a large moth with 
long narrow body and forewiug. The palpi are upturned, the third 
joint long and slender ; Forsayeth reared the larvae on an Acacia, 
and describes them as green, with white marks and a bar of orange 
and blue which can be concealed. Polydesma includes moths of 
moderate size, found in grass or on the bark of trees. P. quenavadiy 
Guen., has been reared from caterpillars, found in bark. Other common 
species are P. undnicola, Boisd. ; P. spissa, Guen. ; and P. inangvlatay 
Guen. 

Cosmophila is an important genus with four common species. C. 
mesogonay Wlk., is dark red-brown in colour with very slight markings. 
C. sabuliferay Guen., is distinct with some doubt ; its colouring is very 
varied. The semi-looping larva is found on jute during the rains. ( Agric. 
Journ., Vol. II, p. 109.) C. fulviday Guen., is stated to have a larva with 
four pairs of suckerfeet that feeds on WoUheria indica. It has been found 
on Ahutilon avicenncBy a green caterpillar with the first prolegs reduced 
in size ; pupation takes place in a leaf folded over with silk. C. erosay 
Hubn., is common as a green semi-looping larva on cotton and malvaceous 
plants ; the male moth is darker in colouring than the female. (Plate 
XXXVI, figs. 7, 8.) The semi-looping larva is a common pest of cotton, 
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Mcdachra capUaJta, bariar (Sida rhombifoUa) and some other plants during 
the rains. 

Zalissa venosa, Mo., is found breeding upon the common creeper 
panchanjuria (VMs trifolia) ; we figure the larva which is not common 
but may be found in the rains. This species is in the Fauna placed in the 
Agaristidce, (Plate XXXVI.) Trisiila variegcUa, Mo., has an expanse 
of three to five inches, and is red-brown with dark markings. The larva 
is stated to be red-brown with numerous blue warts clothed with rather 
sparse tufts of long hair ; it feeds on the pipal (Ficus rdigima), and the 
cocoon is covered with stones, excrement, etc. (Hampson.) Erygia has 
very slender palpi almost naked: E, apicalis, Guen., is common, a small 
moth of dark red-brown colour. Lm^era alope, Cram., is dark reddish 
with grey markings ; the larva is known from Ceylon and is green with 
two anal tubercles. Hamodcs aurantiaca, Guen., is a moth of an orange 
brown colour, the forewing produced and with an oblique line from the 
apex across both wings. At rest it very closely resembles a dead leaf 
and is found in wooded places. 

Ischyja manlia, Cram., is a large dark brown moth, the smaller male 
with dark blotches on the forewing, both sexes with a conspicuous blue 
band on the hindwing. It is not uncommon as a moth during the rains. 
Spiredonia is smaller with two common species, S. anops, Guen., and S, 
jedmia, Stoll. Hylodescaranea, Cram., is brown, with a light band across 
the ends of the wings. The green larva, which has two anal tubercles, is 
said to feed on.Acanthads. Catephia Unteola, Guen., is larger, the male 
with heavily tufted fore femora and tibisp, which are absent in C. 
acronyctoides^ Guen. C. inquieta, Wlk., was reared from larvae feeding 
upon sweet potato in Behar. It is not uncommon in Bengal generally 
upon this crop ; the caterpillar is grey with bright vermilion stippled 
stripes^ a yellow lateral line and, at the hind end, a single round white 
spot on the dorsal surface. (Plate XXVIII, figs. 4, 5.) 

Sympis rufibasis, Guen., is stated to feed on the litchi (Nepfidium 
litchi)y the pupa found in the rolled end of the leaf (Moore). Plecoptera 
reflexay Guen., is a small grey moth abundantly found in long grass 
near sissoo trees (Dalbergia sissu). The larva is green, the fiirst two 
pairs of suckerfeet reduced ; it feeds on the leaves of sissoo, pupating in 
the bark or on the soil among fallen leaves. AcanthoUpes pansalis, 
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Wlk., is a small dull brown moth found abundantly in long grass and 
under trees. 

Ophideres is a large genus of large * yellow underwing ^ moths, with 
several species common in the plains. The moth sucks the juice of fruit 
and at least one species (0. fullonica, Linn.) is destructive to orange 
cultivation on that account. The common species are 0. salaminia, 
Fabr. ; 0. amilla, Fabr. ; 0. fullonicay Linn. ; 0. maJterna, Linn. ; and 0. 
hypermnestray Cram. The student should see Moore’s revision of Ophi- 
derinae (Trans. Zool. Soc., XI, p. 63) where he figures imagines and larvas. 
The latter are large dark coloured insects, smooth with large yellow and 
red eye spots and are humped semi-loopers. In spite of the large size 
of the caterpillars, they are seldom found ; the larvae of 0. materna 
are dark brown, with blue transverse bands, red spots on the thorax 
and red transverse bands on the second and third abdominal segments. 
Pupation takes place among dry leaves fastened with silk. The moths 
are typical examples of the deceptive colouring found in many Noctuids, 
the forewings being cryptically coloured, the hindwings bright, the 
moths resting with the latter covered and only exposing them in flight. 
(Compare with Anisoneura,) 

Thermesia rubricanSy Boisd., varies in colour from light ochreous 
brown to deep red brown ; its larva is green, semi-looping, and feeds 
upon Urid (Phaseolus mungo) and other Leguminos«e, being often 
abundant in the rains. 

Erastriince, Hyelopais signifera, Wlk., is a pretty little white and 
brown moth, whose green semi-looping larva has been found feeding on 
rice leaves. The full-grown larva folds the rice leaf over in three folds 
and makes a cocoon within this, the pupa wriggling half out for the' 
emergence of the moth. 

Tarache is an important genus, its larv® being semi-loopers feeding 
on weeds and cultivated plants, the moths in all cases sitting exposed on 
plants and having a more or less close resemblance to bird droppings. 
Five species are known in the plains. T, catena, Sow. ; T. opalinoides, 
Guen. ; and T. notabilis, Wlk., are pure white moths with lead coloured 
markings on the forewing. The last has a conspicuous larva with six pro- 
minent yellow spots, which feeds on cotton and wild Malvaceee, appearing 
occasionally in great abundance. T. opalinoides, Guen., has been reared 
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from beautiful red semidooping larva) found eating the leaves of Abutilon 
indicum ; the first two pairs of prolegs are reduced, pupation takes place 
in the soil and the moth appears in the rains. T, trojnca, Guen., is 
yellowish, with olive-green markings at the base of the wing, the 
apical half with a broad band of deep olive-brown, this being much 
darker in the female than in the male. (Plate XXXVII.) The larva 
feeds on bariar (Sida rhombifoUa ) ; it is green with small yellow and 
white spots and has three pairs of prolegs. Its attitude on the plant 
is very striking, the body curved and rigid, the thorax approached 
to the apex of the abdomen ; it clings thus to the margin of the leaf. 
Tarache Wlk., is darker yellow, the outer area of the wing 

deep red-brown. T, crocxUa, Guen., is still darker but may be known 
by the yellow or orange hindwing; its larva has been reared from jute 
(Cofchoru8)y whose leaves it eats. 

XatUhoptera nigripaljns, Wlk., is a small ochreous moth with the 
reniform dark and the cilia black spotted, one of the many moths found 
commonly in thick grass and low vegetation in the plains in September. 
Naranga diffusa, Wlk., is a pretty moth, the male dark purple red, the 
female yellow with red bands, whose larva feeds on rice leaves ; the 
larva is a semi-looper, green with a lateral yellow stripe ; it pupates 
on the soil without a cocoon. 

Earias, included by Hampson in the ArctOdw, is now placed in 
this sub-family. It includes three common species, feeding on Malvacew, 
E. insidana, Boisd., has the forewing green, rarely with an ochreous tinge ; 
it feeds on the seeds and shoots of cotton and bhinda {Hibiscus esculen- 
tus), as does the larva of Earias fabia, Stoll., in which the moth is buff, 
with or without a green wedge down the forewing. Both are fully 
described as the Spotted Bollworms of India and are pests of the first 
magnitude. E, chromataria, Wlk., has the forewing green with some 
bright orange and brown suffusion and its larva feeds on cultivated 
Hibiscus, and has been reared £rom jute seed-capsules. The habit 
of the larvas of boring into* shoots and seed pods is unusual and 
notable for members of this group. (Plate XXXVIII.) 

Etddemtna indudes several common species in which the palpi are 
upturned and reach the vertex of the head. The genus is remarkable 
for including species which feed upon plants as well as species which 




PLATE XXXVIII.— Earu8. 

1. Larva of £, imxdana, 

,, 2. An attacked boll. 

,, 3. An attacked shoot of cotton. 

„ 4. A*, insuiana, 

„ 5. Lai va of A imulana. 

„ C) E. imulana^ yellow variety 

, 7. E, chroniat'iiin 

,, -S E Jfibia 
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feed upon Coccidcs. Green in Ceylon found E. coccidiphaga, Hmpsn., 
feeding upon mealy bugs ; in India E. amabilia, Mo. (Plate XXXVII, 
fig. 8), feeds upon the lac insect {Tachardia Icusca) and at least two other 
species, E. cretacea, Hmpsn. (Plate XXXVI, fig. 9), and E. cocddiphaga, 
Hmpsn., feed upon mealy bugs. The commonest species are E. 61/ivaceay 
Wlk., the fore wing white with olive-green suffusion, whose larva bores 
in the green shoots of the brinjal {Solanum mdongena) and wild Solana- 
cecB ; E, rosita, Guen., ochreous with the outer half of the wing pink ; 
E» diviaa, Mo., bright yellow with the outer half of the forewing bright 
pink ; E, hemirhoda, Wlk., differing from the last in its sub-marginal par- 
tial ochreous band, and E. abrupta, Wlk., which is red-brown, its larva 
found upon fig trees. The common species which may be reared upon 
the cotton mealy bugs {Daciylopius nipce) is an undescribed species. 
E, trifasciata, Mo., has been reared from caterpillars boring into the 
pods of a species of Rivea and E, parva, Hubn., from caterpillars feeding 
on Kakaronda (Blumea hdUamifera). 

Zagira includes two common moths, in which the colour is dark but 
a broad light band crosses the thorax and occupies the costal half 
of each forewing. Z. irreda, Wlk., in which the colour is red-brown 
and Z. divisa, Wlk., in which it is nearly black are both to be found in 
herbage in the plains. 

Hypenince (DeUoidince ), — These moths are recognisable by the 
sickle-shaped palpi, curving up to the front of and over the head. 
Raparna includes R, digramma, Wlk., R, ochreipennis, Mo.; and R, 
imparata, Wlk. ; which are more or less common in the plains ; de 
Niceville records finding R, nebulosa. Mo., in abundance on indigo 
in Chumparan and in fact stated it to be the commonest indigo 
caterpillar in the rains. As it is recorded only from Sikkim and 
Bhutan and has not since been found on indigo, this observation 
requires confirmation. 

(Fooillinw). The palpi are sickle-shaped and long, or are porrect ; 
a frontal tuft is usually present in the latter case. Simplioia robustalis, 
Guen., is a brown moth with the palpi curved over the head, the male 
antennae with a tuft of scales at the middle. It has been reared from 
a brown caterpillar which feeds on dry fallen sissoo leaves {DaJbergia 
sissu ) ; it is a semi-looper, pupating in a light cocoon among leaves or 
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on the soil. Nodaria extremaliSy Guen., has similar but shorter palpi, 
and a narrower forewing. Dichramia erosia, Cram., has porrect palpi ; 
the hindwing is orange, the forewing grey with a large black triangular 
patch. Rhynchina has porrect palpi, the forewing narrow and acute at 
the apex. /?. abduadis, Wlk., is the most common, the forewing with 
a long dark patch bounded below by an oblique light line running from 
the apex. 

Hypena is a large genus of seventy species, the palpi porrect and of 
varied length. H, Umdalis, Hubn.; H, iconicaliSy Wlk.; H, abyssinialisy 
Guen. : H. indiccrfa/is, Wlk., are the most widespread species; the identi- 
fication of these and the other forms is possible only if a long series of 
specimens is available or if they can be compared with accurately identi- 
fied specimens. A species was reared by de Niceville on indigo in Cham- 
paran (I. M. Notes, V, p. 1(53). 

Hyblcrina — Hyblfsa pueray Oam. ; and H. constellalay (iuen., are 
common where teak (Tertona grandu) grows, their larvae defoliating 
this tree ; the life-history of the former is fully described by B. S. Hole. 
(Joum. Bo. Nat. Hist. Hoc., Vol. XV, p ^>79.) 

Collecting. — Most noctuids are nocturnal and many can be 
captured at light, some come to sugar (a mixture of treacle or syrup 
and spirit) and some to ripe fruit. Numbers can be caught in thick 
grass, on tree bark and in similar situations by day. There is a large 
field for rearing as only a small percentage are known from the larva 
and they are, as a rule, easily found and reared. Large numbers of 
species are as yet undescribed probably and large collections can be 
made anywhere in India. 


PtEROTHY8AN1D.«. 

Frenulum absent. Hindwing with vein 8 afproximated to 1 at 
middle of cdL le. absent. Forewing with vein 6 nearer 4 than 6. 

This family consists of a single * genus (Pteroihysanus) of moths, 
found in Assam and Buimah with five doubtful species. They are large 
diurnal insects, with small upturned palpi, simple antennae, and long 
hair fringes to the hindwings. The colouring is vivid black with white 
and pink blotches on the wings. The larva is unknown and the moths are 
not common anywhere. None are found in the plains. 
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LYMANTRIIDiB. — {LipWtidCB). 

Proboscis aborted. Frenulum present. Forewing wUh vein 5 nearer 
6 ihwn 4. Hindvring with vein Ic., absent, vein 8 
connected to the cell by a bar. 

This family is common in both the hills and the plains, a number of 
common species occurring widely in cultivated areas. The moths are of 
stout build and usually dull colours ; the antennas of the male are 
pectinate, with spines at the tip of each branch, one of which is oblique 
and appears to preserve the position of its branch vdth the next. There 
is no proboscis and the moths cannot feed. The female is usually 
characterised by a large anal tuft, which is in some species used as a 
supply of hair for covering the eggs. The life-history is known in a 
number of species ; the females are usually prolific, laying many eggs 
in clusters ; the larvae are hairy and are distinguished by the distinct 
erect tufts of hair on the body ; in a number of cases these hairs are 
poisonous, the point sharp and barbed so that once inserted they remain 
in the flesh which festers. Such poisonous caterpillars are characteristic 
of the hills and rare in the plains. Pupation takes place in a loose 
cocoon of silk and hair, usually on the soil among leaves and debris. 
The moths fly by night in nearly all cases. 

Hibernation appears to be passed in the pupal stage, but more has 
yet to be learnt of the seasons of these moths. The majority are found 
in the hot weather and rains, but there are several broods yearly and 
occasionally larvae are found in the cold weather. None appear to be 
definite pests to agriculture, though more than one feeds on cultivated 
plants, and it is probable that they are checked by parasites to a more 
marked extent than some other groups. 

Hampson lists over 160 species in the Fauna of India and has added 
11 since. (Jo. Bo. Nat. Hist. Soc., X, XI, XIII.) 

Lcelia includes several species, of which L. exclamationis, KoU.^ 
is most likely to be found. The larva is brown with grey hair and four 
dorsal tufts of short brown hair. The moth is brown with a single black 
line on the forewing. Thiacidas postica, Wlk., is the very common hairy 
larva found on the bcr tree (Zizyphus jujuba). We reproduce the figure 
from Indian Museum Notes, II, PI 2. 
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Dasychira is an important genus with many species. D, horsfiddi, 
Saund., is the common grey moth found so abundantly in forest locali- 



Fijc SIS— Thiacidas KMiTiCA. A. Malb« B. Fkm alk ; 

C. Pi’PA, D. Lakva (I. M. N.). 

ties after the rains ; the male is a little over half the size of the female. 
D, thteaUesi, Mo., is mainly a hill or forest form, for which the student 
should consult Indian Mmseum Notes, I, p. Dasychira mefidosa, 
Hubn.,has been reared from larvae feeding on potato {Solanum tuberosum), 
Mr. de Nic<'*ville reared it on ‘ desi badani ’ (Terminalia catappa). The 
moth is dark brown, with a light costa, and the forewing is noticeably 
drawn out at the apex. This occurs also in D. securis, Hubn., in 
which the moth is dry grass colour with a central fascia of lilac-grey on 
the forewing. Its larva feeds on a variety of cultivated plants, including 
cereals, grasses and cruciferous plants (Plate XXXIX, fig. 7). The pupa 
is in a thin cocoon of silk and hair, of which one end aUows egress to the 
moth. 

Three species of LymarUria may be found ; L. incerta, Wlk., feeds on 
pipal (Ficus reUgiosa), babul (Acacia arabica) and ber (Zizyphus jujuba). 
Forsayeth describes the larva as light Jbrown with creamy variegations 
and dark markings. £. ampla, Wlk., was reared by de Nic<'*ville on 
country almond (Terminalia catappa) (Ind. Mus. Notes, V, p. 108), 
and feeds also on pipal (Ficus reUgiosa). 

Pcfthesia zasUhorhfrn, Koll., is a small white moth with fuscous 
hindwings in the male, and a laiye yellow anal tuft. The caterpillar 
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(Plate XXVIll, fig. 8), is orange with black marks and with hair tufts on 
each side. It pupates in a cocoon of silk and hair ; the foodplants in- 
clude cane, juar, bajra, marua 
{Eletisine coracana)^ guinea grass 
and other cereals, and the moth 
is common in the plains. It has 
a habit of sitting by day exposed 
on plants and grasses as does 
Scirpophaga aunf,ua which it 
closely resembles. This species 
is not known to occur in abun- 
dance at any time and is not 
injurious. 

Euproctis includes a large num- 
ber of small to moderate-sized 
white, yellow, brown or orange 
moths which are probably not 
really as numerous in distinct 
species as authors now state. 
E, lunata, Wlk., is said to feed 
on babul {Acacia arabica)^ b('*r {Zizyphus jujuba) and rose. E. scin- 
tillans, Wlk., feeds on linseed, bhindi {Hibiscus esculentus), bajra {Penni- 
setum typhoideum)y and probably other plants, and is recorded as destroy- 
ing mango in Poona (Indian Museum Notes, II, p. 38), and TerminaUa 
caiappa in Calcutta (loc. cit. V, 108). E. fratema, Mo,, feeds on rose and 
castor, E. icUia, Stoll. (Plate XXXIX, figs. 5, 6), on the common Loran- 
thus on trees. These are common throughout India, as well as, E. semi- 
signata.Wlk.y E,flavinata, Wlk.,^. digramma, Gu6r., J5. flava, F. {guttata, 
Wlk.) The last is the species so destructive to fruit trees of all kinds 
in the Punjab, the caterpillars sometimes occurring in great abundance 
in the Canal Colonies. E. dama, Swinh., is a small yellowish species found 
very commonly ; its caterpillar feeds on Kakaronda {Blume abalsamifera ) . 

The larva of Perina nuda, F., feeds on Eanthal {Artocofpus integri- 
foUa), and is common throughout India. A description of the larva will 
be found in Indian Museum Notes, IV, p. 14. 



Fig, 314— Eupro<'TIS fratbkxa ; malb 

ABOVE, FEMALE BKLOW, AND PUPA 
IN COCOON (I, M. N.). 
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Leucoma tubmarginata, Wlk., is also common, a pure white moth with 
a single black “ comma ” on the forewing and yellow on the frons, palpi 
and fore cozs. Its ally, L. gubvitrea, Wlk., was reared by de Nic6ville 
on desi badam {Terminalia eatappa), and is figured (Indian Museum 
Notes, V, PI XI). 



Piz. SIS— Kupboitu pkatbrna i.ab\a ■ 2. 


Hypsida. 

Proboaeit wtU ievdoped ; hindwing with vein 8 connected to ceil by a 
bar, Ic. absent ; frenulum pretent. Forewing, 
vein 5 nearer to 4 than 6. 

A small and unimportant family whose species (27) are mainly con* 
fined to the hills, but a few of which are common and widespread in the 
plains and cnltavated areas. They are of moderate sue and usually bright 
colouring, rather weak on the wing and sometimes seen flying by day. 
The colouring is conspicuous enou|^ for any common species to be easily 
ncognised when once seen and is presumably warning in function. 
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The life-history presents few points of interest. Eggs are laid singly 
or in clusters on the foodplant and the larvae have five pairs of sucker- 
feet, are brightly coloured and sparsely clothed with hair. They feed 
openly on the leaves by day and are possibly distasteful to the majority 
of birds. Pupation takes place in a slight cocoon in rolled leaves on the 
soil. So far as is known, hibernation is passed as a pupa in the soil, and 
there are several broods yearly commencing in the hot weather if food is 
available. Two species are pests to agriculture and at least two injure 
trees, so the family has some economic importance. 

Hypsa is a genus of rather large moths, the palpi upturned, the 
apical joint slender and reaching above the head. The antennse are fasci- 
culate in the male, ciliate in the female. Two species are very common 
in the plains, the larvae feeding on pipal, pakur and other species of Ficus 
grown as shade trees (Plate XXXIX) ; the caterpillars are sometimes 
so abundant that they defoliate large trees and, standing below an 
infested tree, one hears their excrements falling in a continuous shower 
like rain. We figure the moth of H. alciphron. Cram., from which H. 
ficus f Fabr., differs in markings ; both are dull ochreous with yellow and 
black markings at the base of the wing. 

Digama hearseyana, Mo., is common throughout the hill and forest 
areas in India but is rarely found in the cultivated plains. It is a small 
moth, the forewing dusky with dark spots, the hindwing orange. It 
has a very neat trim appearance and is one of the very common 
moths one first sees and captures in the hills. Two genera, Nyciemera 
and ArginUy formerly placed in Arctiidcs are now classed with Hypsa, Of 
the former, three species, N, lacticinia, Cram., N, latistriga, Wlk., and 
N. plagiferay Wlk., are large moths, white and brown in colour, which 
occur throughout the hill and forest areas of India and are found rarely 
in the plains. Of the latter, three species occur throughout India in- 
cluding the plains, feeding on Sann Hemp (CrotalaHa juncea) and wild 
Crotalaria. All are bright coloured moths, the forewing with ringed black 
spots ; A, argus, Koll., has the forewing brownish red, the hindwing 
scarlet, the larva is common in the pods, feeding on the seeds. (Plate 
XXXIX, figs. 8, 9.) A. syringa^ Cram., has the forewing pinkish brown 
and clouded with fuscous, the hindwing crimson, while A, cfibra/nay 
Oleick., has the ground colour orange. The last is the most common, its 
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larva a senous pest oooasionally, feeding mainly on leaves (see Agric. 
Joum. I, No. 3). 


Sphimoidjb.— Moths. 

Antenna fusiform, thickened towards the apex and slightly hooked. 
Forewing long and narrow, vein 6 nearer 6 than 4 or from (he middle 
of the cell ; hindwing vein 8 connected to the ceU by a bar at the base, 
then approximated to or anastomosing with 7, vein Ic. absent. 
Frenulum present. Pupa in soil, larva smooth with anal horn. 

The narrow forewings, the spindle-shaped hooked antennae, the 
usnally torpedo-shaped body and the swift flight enable this family to 



Fift. Bie— VAraMIH KRBII. 


be readily recognised in tlic field. The moths are moderate to large in 
site, with an expanse of one to four indies. The colouring is uniform 
in deagn, but diverse and marked in individual species. The body 
and forewings are .cryptically cdonred in shades of brown, grey and 
dull green, which nutice the insect invisible when resting on bark 
or on other exposed positions. The lower wing and sometimes part of 
tile base of the abdomen is brightly edouxed, the resting attitude being 
such that the foiewing covers the brightly coloured parts, which 
are visible only in flight. The object of the bright colouring, usually 
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red or orange, is probably deceptive, the whole scheme being similar to 
that of the Acridiidae and other insects which exhibit this peculiar 
colour scheme. (See under Acridiidae.) 

The head is large with large compound eyes ; the proboscis is usually 
very long, tightly curled up in repose and stiffly extended to its full 
length when the moth hovers before a flower. The antennae are straight, 
a little smaller towards the apex, slightly hooked, and in the male with 
curious tufts of cilia on the lower side. 

The thorax is robust, the outline of the whole body from head to 
apex of abdomen smooth and tapering to each end ; the abdomen is long, 
in some species with lateral and terminal tufts of erectile hairs. The 
fore wing is long and narrow, the hind wing smaller. Males and females 
are similar in colouring, the males smaller and distinguished by the 
antenna?. 

The life- history is uniform in all but detail so far as known. Eggs 
are laid singly on the leaves of the foodplant, each egg circular with the 
micropyle at the apex. The larvae grow to a considerable size, some 
exceeding three inches in length ; there are five pairs of suckerfeet, and 
usually a horn on the 8th abdominal segment. The integument is smooth, 
or more rarely, roughened with numerous tiny blunt spines ; none are 
hairy or tufted ; the head is either large and distinct, or small and retrac- 
tile into the prothorax, which is drawn back with the meso and meta- 
thorax. The colouring is usually green or brown, cryptic, and often 
with lateral yellow stripes which increase the cryptic resemblance. In 
many, there are in addition devices which Are evidently meant to be 
terrifying ; such are the eye spots, large coloured spots on the sides of 
the thorax which look like large real eyes when the head is drawn in ; 
the appearance of the insect with these eyes is very striking and in 
some there is, to us, a suggestion of the snake. In some these spots 
are concealed and can be suddenly shown, when the effect is still more 
striking. As a whole the larva? exhibit cryptic colouring combined 
with terrifying devices. An interesting adaptation is found in the 
change of colour which often takes place at the close ot the larval 
life ; hitherto the green caterpillar, for instance, has been concealed 
by its colour among the leaves of its foodplant ; prior to pupation 
it must leave its foodplant and crawl over the soil, perhaps after a journey 
down the bark of a tree, to find a suitable plac^e to hide itself for pupation. 
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The green colour would then be very conspicuous on the soil or bark, and 
we find that the upper surface of the body darkens in tint till it, and 
perhaps the whole body becomes brown when the insect has to pupate. 
It then crawls away till it finds a suitable shelter in soil or among fallen 
leaves, etc., where it pupates. As a rule, coarse threads of silk are used 
to form a covering with leaves and debris, or the caterpillar forms a 
chamber in which to pupate : from the time the caterpillar ceases feeding 
till it actually transforms to the pupa as much as a week may elapse, 
during which the caterpillar is internally and externally preparing for 
the last moult. 

The caterpillars are wholly herbivorous, feeding on the leaves of 
their foodplant.s which usually embrace a few allied species. They feed 
usually in the morning and evening only. The pupa is a large brow’n 
object, of two forms, one with an external proboscis .sheath (as in 
Herne eonmlruh ) the other without (as in Achernntin nttjx). 

The moths are usually crepu.scular, the .smaller humming bird 
hawks being alone .seen flying by day Food is the nectar extracteil 
from flowers, the moth hovering before the flower, the long proboscis 
being inserted to .suck it out : w’hite flow^ers that bloom at night attract 
these moths and it is a wonderful sight to watch such plants when large 
numbers of the moths come. Qum/uahn ivdica is a favourite flow'er, 
being white at night to attract these moths, though it is red by day. 

The moths are extraordinarily swift of flight and very powerful ; 
it i.s p(^bly due to this that they form so large a proportion of the insect 
fauna of the island of Barbados in the We.Ht Indies, a fact not yet recorded 
by any naturalist ; this island is low'^ and wind swept, less than miles 
across and any but a strong flying moth is liable to be blown away by 
the tradewincls, just as large numbers of insects are sometimes blown 
on to the island ; apparently the hawkmoths have been able to remain 
on the i.sland, and they constitute an extraordinarily large proportion 
of the insect fauna. 

The duration of the larval stage is relatively long, the larger species 
requiring two months to Iiecome full-grown, the pupal stage then being 
mfiderately long and the imaginal life shorter. Hibernation takes place 
as a pupa in the soil and no cases of larval or imaginal hibernation arc 
known ; equally lestivation is passed as a pupa, unless it be one of the 
s|K*eiefr whose food is then available. 
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As a rule there are two broods during the rains, with pupal hiberna- 
tion in the second until March or June, more often the latter. Few are 
pests since they are insects that increase but slowly, but a few are found 
feeding on cultivated plants and are occasionally numerous. 

The larvae are parasitised by parasitic Hymenoptera and Diptera 
as are other caterpillars, and these parasit(»s are the chief check. Birds 
readily eat the caterpillars when they find them, and help to check them 
when thev are numerous. 

Hampson lists 121 Indian species, mostly hill forms not recorded 
from the plains. A few species are common in the plains, a number 
more are recorded and will be found widespread. Jordan and Roths- 
child list l.M (1^K)7) ; their revision alters practically the whole nomencla- 
ture and classification, and brings in the greatest possible amount of con- 
fusion. In the present deplorable state of entomology, their nomen- 
clature will probably be adopted till another replaces it, and we 
accordingly use both here. The most recent account is that of these 
authors in (lenera Insect oruin, which is a revision of their earlier 
revision. 1'he authors ar(‘ extremely vague about geographical 
distribution, and it is impossible to be certain exactly which species 
actually occur in India. 

Acherontiincp — Heme (Protoparce) convolvulu Linn., is our commonest 
form, a large grey moth with pink bands on the abdomen, which comes 
freely to light. The larva feeds on sweet potato, urid {Pha>seolns nnmgo), 
and on convolvulaceous creepers. The pupa is in a hard earthen chamber. 

AcherofUia stffx, W estw., is our death’s-head moth, so-called from the 
skull-mark on the thorax. This is the tropical and sub-tropical form of A . 
Mtesis Fabr., found only in the Himalayas. The large green caterpillar 
is found on til (Sesawum indievm) and kulthi (DolicJios lablab). There 
are probably two broods a year in all parts of the plains, the pupa 
living over the winter (Plate XL). 

Psilogramma menephron, (^ram. (Pseudosphinx discistriga, Wlk.), 
is a large grey moth with an expanse of to 5J inches, less common 
but widely spread in the plains. 

Amhulycince, — Compsogene (Calymnia) panopus, Cram., is the ver)^ 
large purple and brown moth, with a wing expanse of bj inches. The 
Iftrva is grey with yellow stripes, the anal proce^is long and straight ; it 
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feeds on the leaf of mango. Oxyambulyx subocellata, Feld (Ambulyx 
semifervens, Wlk.) is widespread in India while the larva of Clams 
phalaris, Fabr. (Ambulyx pagana^ F.) is described (under Clanis rervina) 
by Forsayeth as feeding on the dhak or paias tree (Butea frondosa), 
(Trans. Ent. Soc., l^ondon, 1884, p. 33). Leucophlehia emiUem^ Wlk., 
and L, lineaia, Wlk., are the beautiful pink moths with a yellow fascia 
along the forewing, which so often come to light in India. The larva of 
Polyptychus trilif^aius. Mo. (deiUatm^ Oam.). is said by Forsayeth 
(/or. cif.) to feed on lasora (Cordia tnyxa). 



317— CepHONoniw hvi.a^ 


SesiincF. Cephonodes hylas, 
Linn., is the common “ hum> 
ming bird hawk moth ” of the 
plains, a beautiful moth with 
yellow and red abdomen and 
a spreading black anal tuft, 
which comes in dull weather 
and at dusk and flies softly 
through shrubs seeking flowers ; 
it is a shy insect, hard to see 
or catch, with a distinctive 
deep hum in flight. 


Philawpehnfp. Deilephila (Daphnis) wm/, Linn., is the beautiful 
dark olive-green and pink moth (fig. 314) whose larva feeds on the 
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Oleaml.r; D. hypUhom, (Yam., also occurs in our limits. Nephele 
didfma^ Fabr. (hesptra^ F.) is a smaller olive-green moth, reared in 
Cgkmtta on B^aninda (Carma Caraniaa) (Indian Mus. Notes, V, p. 126). 
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Mcuroglossum includes dark coloured “ humtning bird hawk moths,” 
found flying by day in bushes seeking flowers ; they are extremely abun- 
dant in the subtropical zone but some occur in the plains. M. gyrans, 
Wlk. : M. belis, Cram. ; and M, pyrrosticta, Butl. (gilia, Herr. Sch.) are 
to be found, the second most abundantly. 

ChcBTOcampincB . — A number of common forms are included in this 
sub-family. The larvae have the head and thoracic segments more or less 
retractile into the swollen metathorax, which often has lateral ^ye-marks. 
In Hippotion celerio, L., the larvae may be green or dark brown, both occur- 
ring together in all stages on the same foodplant. The genera Theretra 
and Hip))otion include the common hawkmoths of the plains, moderate 
siz<^d insects with the apex of the forewing produced slightly. The full 
fed larva pupates at the surface of the soil in a covering of leaves webbed 
up with coarse silk enclosing an earthen chamber. 

The following are the common species, with the revised and old 
nomenclature of the Fauna, and the known foodplants in India. 

'Jhtrvtra Fabr. (ClmTucampa butug, Cram.) Grape vine. 

altctOf Linn. (Cheerocampa). Peat, Teak, yUa tnftdta, 

oldetdandia\ Fabr. (Cliierocampa). BalsAin, Vitts trtfolia 

Wlk. (Chmrocampa). 

Mad. (Chierocampa lucaMi, Wlk.) 

/wisvs, Fabr. 

Hippotion evhsclui, Boi8<l. (Cineroeampa eson. Cram.) Sesamum. 

u rafflesit Butl. (Chmrooampa thoylia, Linn.) 

,, celerio, Linn. (ChaBrocampa). Balsam and Bda ruhjftns, 

„ rrlow, Fabr, (Chairocampn vitril, Guer). 

Bh f/nrholnba actentt. Cram. (Tberelrn). 

Collecting , — Moths are caught on the wing by day (Macro- 
glossince) or at dusk at flowers. Some come to light and the occur- 
rence of these is worth noting even if they be common species. 
Larvae are always worth rearing if their food plant can be ascertained, 
and there is no special difficulty in this. If it is desired to obtain eggs, 
the pupse must all be treated alike as they react quickly to altered 
conditions and will not emerge together if differently treated. 

Cymatophorid^. 

Characters of Sphingidee but vein 8 not connected with 7. 

A family of 22 moths found in the Himalayas, Khasis and Burmah 
Hills, and which are absent from tropical India. They are in appearance 
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like N(K*tuids while the larva has five pairs of suckerfeet and is not clothed 
with hair. No species will be found in the plains. 

Eupterotid^. 

Frenulum present^ proboscis ubsent, torewuuj uuth van •) ncurcr (> 
fhan 4. Hindtcing with van S raiiotc from vein 7, vein Ir. absent. 
Larva uniformly hairy, pupa in eo(*oon of silk and hair. 

This Ls a faiuilv of large moths with hairy palpi, the antenna* pecti- 
nated in both sexes, the mid-tibia with one pair, the hind tibia* with two 
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pairs of spurs. They are dull coloured moths, principally found in hill 
forest areas, of which 42 species are recorded as “ Indian." 

The larva* are found, in great numbers occasionally, feeding ujion 
forest trees. They are uniformly hairy, with five pairs of suckerfeet 
The larva* are gregarious, feeding together on the plant. The hairs are 
poisonous and are readily detached either when the larva ii^rritated or 
touched, and these hairs become firmly fixed in the skin>giving risi* to 
great irritation. The pupa is in a cwoon of silk and hair. Hibernation 
in the cocoon takes place from the end of the rains to the following 
rains. 

Euffterote is the abundant genus, with several species common in 
the moister and more densely foreftted parts of India. E, undaia^ Blanch., 
(Kcurs throughout North India and as far south as the Nilgiris ; it varies 
much in colouring from pale brown or yellow suffused with brown to deep 
red-brown ; each wing has a varjdng number of waved lines ; E. fedna. 
Cram., is not regarded by Hampson as a distinct species ; the male has 
the forewing bright yellow. In both, the expanse ranges from three to 
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Hve inchea. £. tnolUfera, Wlk., is smaller, 2^ to 3^ inches with the 
ground colour always yellow or dark, often suffused with rufous. It 
occurs in South India. E, cUrina, Wlk., is uniform yellowish white, 
with the head and prothorax fuscous in the male, the female with 
raised scales at the outer angle of the forewing below and the apex of 
the hindwing above. Its distribution is given as the Deccan, C.^entral 
India and Bombay. 

Of these E, undcUa was reared by de Niceville in Calcutta, on 
Efifthrina nidica, with one brood yearly apparently. (1. M. N., V, 
p. minor. Mo., was reared from caterpillars which appeared in 

great numbers in Burmah “ destroying the herbage and swarming on 
the roads to such an extent that thousands of them must be trodden 
under foot by passing way-farers. ” (I. M. N., Vol. Ill, p. 21.) 

Safigalism suhcurvifera, Wlk., is pale brown, the forewing with the 
three curved dark bands obliquely along it. It occurs in the North- 
West Himalayas, in South India, and has been found in the Oangetic 
j»lain Nisaga simplex, Wlk., varies much in colour, the wings yellow to 
deep brown, with lines of dark scales along the veins. It has been 
reared from a yellow-marked black caterpillar, moderately hairy, found 
feeding on rice in Ranchi and on grass in Pachmarhi, Central Provinces, 
and it is common also in Assam and South India. It hibernates in the 
cocoon from October-November to June. 


Notodontu)^. 

Hindwiwf with vein H eonnerted to 7 near middle of cell. Vein 5 
obsolescent, Ic. absent, Prot)oscis present. Forewintj 
wiih vein *) nearer (> than 4. 

A family of moths, recognisable by their venation alone, and super- 
ficially like Noctuidfx, or in some cases, Sphingid'p. The colours are 
dull, greys and browns predominating. The antennae are often pecti- 
nate, the abdomen long and tapering, terminating in some in long scales 
or tufts. Many are of large size with an expanse in some instances of 
over four inches. Nearly all are hill forms, confined to high elevations ; 
the family is a very large one in temperate climates, and there are 120 
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species listed as from the Indian region of which four alone are common 
in our area ; 21 have been since added by Hampson. 



Fig. 321~HTAI'R0I'CK ALTERNI’K, larva on rose leaf. 

Anlheua servula. Dr., is a yellow moth, with a brown patch and 
rufous margin on the forewing. The larva is brown clothed in brown 
hair ; it feeds on grass, pupating in the soil. Stauropus alternwfy 
Wlk., is a grey moth, the forewing rather narrow, the abdomen 
long. The male has pectinate antennae. We figure the larva (fig. 
which is of the form characteristic of some Notodontids, destitute of 
anal prolegs holding the apex of the abdomen in the air, with processes 
on the dorsal surface. This device is to protect the insect by its 
alarming appearance. The grey moth rests with the costal margin of 
the hind wing projecting in front of the fore wing, after the manner of a 
Lasiocampid moth. The larva has been found feeding upon pigeon 
pea (Cajanus indicwt), 

AfUicyra combtutay Wlk., has been reared from a larva found feed- 
ing upon maise. This larva is 2^ inches long, of a whitish green colour 
with white intersegmental bands, and a lateral green stripe ; there are 
short white hairs laterally ; the proiegs are normal, 5 pairs. Pupation 
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takes place in the soil without a cocoon and lasts 13 days. The moth is 
“ dry grass colour ” with a median purplish suffusion ; it sits with 
its wings rolled round it, and very closely resembles a piece of maize 
stem cut from a node, with a piece of dry leaf round it ; the head 
looks like the dry bluntly-cut node and the whole resemblance is 
singularly perfect and striking. 


Geometrid^. 


Vein 3 marer i) than 4 in forewiivy. Hindwiwf vein ^connected with 
7 fU the base or if not^ vein 5 fully develofwd ; vein 
Ic. absent^ Proboscis preseyU, 



Flf(. BlsrON SI 1TKI£SSAKU. (I. M. N.) 


There is a general family 
resemblance among our 
common Geometers but the 
venation affords the sole 
accurate characters. They 
are frenulate moths with 
the proboscis developed, 
with the venation as above, 
and the tarsi usually long 
and naked. They are of 
moderate to large size with 


cryptic colouring in nearly all cases. 

The life-history of but few has been worked out in this country ; 
the known larvae are loopers, with two pairs of prolegs, the body nearly 



Fig. BISTON SUPPKRSSAKIA. 

(I. M.N.) 



nake<l and slender. As a rule a true looper is at onc^ recognisable from 
it attitude and general form (Plate XLI, fig. 3) ; the attitude with the 
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colouring is often beautifully cryptic, the larva reinaiuing stiffly 
stretched out at an angle, the suckerfeet clasped round a twig, and 
the whole looking like a small shoot or twig and quite unlike a living 
insect. 

The moths are crepuscular as a rule and but rarely seen, or are 
found in thick vegetation and under shade. They have a habit of rest- 
ing with fully oj>ened wings tightly pre.ssed against the surface they are 
on ; the colouration is adapted to this, the markings continuous from 
fore to hind w'ing : in thi.s attitude they are difficult to distinguish and 
thev will rest thus during the whole day if undi.sturbed. They .seldom 
occur in any great abundance and the larva' are v'ery seldom found. 
None is known to be of any economic importance in India. The family 
is a very large one (I,. UK) species in the Indian region) and additions are 
constantly being made to it. Nearly all are hill and fore.st forms, few* 
living in the plains. 

Hamp.son divides the family into b sub-families, the key to which 
is on page of volume III of moths in the Fauna of India. 

Bmnnuna — Hindwing with \ein o ob.soleU'. 

Ddnua capiiata, Wlk., is a cf>mmon species w'ho.se larva feeds on 
l>t*r {Ztzf/phub )fi)uba). The larva is green above, greenish-white below’ 
with the usual two pairs of suckerfeet ; seen from above it is of the colour 
<if the upper surface of the leaves, seen from below of the colour of leaves 
looked at from below*, a colouring cominon in leaf-eating caterpillars and 
doubly cryptic. Pupation takes place betw’een tw'o leaves fastened with 
white silk : the period is about a week 

Mwana ftwntia, Fabr. (Plate XLI, hg. 2), is common, the larva 
green or brown with dorsal ainl sublateral yellow stripes, found feeding 
on the flow ers of ..4 ca/’‘fV/ conrinna. M. nora^ Wlk., M. Uuen,, and 

M vtnermria, Wlk., are ais<i likely to be found. 

Tephrtwi is the most abundant Geometrid in the plains, T. dutptUaria^ 
Gnen., being the little browny-w’hite moth so common in grass. The larva 
b*eds on babul {Ar^iteia nrabiea) and may be found wherever this tree 
grows (Plate XLI). HtffKmdra lalaca, Wlk., is another plains species, 
the larva green irrorated with black, with the 1st and .*Jrd abdominal 
segments dark, the recorded fofMipIants are Jamborat Combretm, 
h 14 tuf parasili<'m and rose. 
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OrllMdUiwv.— '^hx. beautiful liumckd, rosaUa, Cram,, is found iii 
(he plains (Plate XLl, fig. 1). 



Fif*. ;^2^~Tf^ALAS^OI>K^' (^rADKAUlA, LAIlVA ON UTCHI. 


AriduUmw. — A nuiubor of s|htu\s are wides})rea(l in th(‘ forest areas 
t)f India and leas than ten are known from the plains. 

Geometrino', — Aijathia hjcwnaria. Koll., is said to feed on Ncrium odo- 
nnn ((tfote). Thalassinles quudrarm, Guen.. has been reared from larvje 
feeiling upon the leaves of WU'hi (Nephelttim li<dn) and also on maizt*. 
The larva is green with a pair of orange proeesses on the head. (Plate 
XIA, fig, 7.) 

Saturniiike. — Wdd Silk' Moths, 

Fonivifty with tv/i# 7 coimectt'd to ^ and lb Ihnd wtny uith vein 
dh^njifUf from cell from the b(m\ Foretnug iviih mn 5 nearer (> 
than 4. Hindu mg i^on \c, absent. Larina frith eonspieaoas sping 
princesses ; pupa in racoon of silk\ 

These insert's art* eoinmonly rceognisable in all stages. The moths 



are of large size, the immense Atlas Moth having a span of ten inches. 
The colouring is bright and very varied in tint ; it has no protective 
significance in all probability and the resemblance to the head of the 
cobra seen by some authors in the a|)ex of the wing of some species does 
not appear to have any real significance ; in some species there are clear 
circular spots in the wings. The body is short and thickset^ densely 
clothed in hair, the legs are short, the wings very large. The absence 
of proboscis makes feeding impossible and the moths are not long-lived. 

The moths deposit large numbers of round eggs (Plate XLII), which 
an* thickshelled, without ornamentation and in some cases laid with a 
coating of gum which makes them adhere in groujis. The larva* grow to a 
large size, and are characterised by having tubercles or processes bear- 
ing spines : they are leaf-eating and found principally upon forest trees. 
When full grown a cocoon is spun, composed of more or less tightly woven 
silk fixed to a leaf or some other part of the plant. Emergence from the 
cocoon is effected by softening one end of the cocoon by a solvent fluid 
excreted by the pupa or by the passage of the moth through one end 
which is so constructed as to allow of the egress of the moth but not of 
the entrance of insects from without (see page 481). 

The moths are noc*turnal and short lived ; the phenomenon of assem* 
bling is conspicuous and is utilised by native silk rearers, who keep only 
the heavier female cocoons for rearing females ; these females are then 
exposed at night, fastened down, and are fertilised by wild males which 
come from the surrounding forests. ** Assembling ” denotes the attrac- 
tion of the males to females by some sense, possibly that of smell 
which guides them from a long distance ; it is employed in collecting 
certain butterflies and moths which exhibit this faculty, the exposure of 
a newly hatched female being sufficient to bring up the males in the 
\icimty. It occurs only in I^pidoptera in this marked form. 

None of these species can be considered as pests, while the species 
producing tasar, eri and muga silk rank in economic value beside the 
true silkworm (Bomhyx mori, L.) and the lac insect {Taehardia lanca). 
These insects are wholly confined to mobt forest areas« the larvae usually 
feeding upon forest trees and not thriving when exposed to hot dry 
west winds. For this reason it is impossible to rear them throughout 
India, and though some will feed on cultivated plants such as castor. 
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these are not cultivated outside limited areas in which the insects occur 
naturally. 

The family is not a large one and the thirty odd Indian species are 
almost wholly confined to the moist hill forest areas. Adias, Attacm 
and Anthercea are the principal genera and the variation in colour of 
the moths has led to their being described under a variety of names, 
Hampson’s classification in the Fauna of India reducing many of 
these doubtful species to synonyms. The student should familiarise 
himself with these synonyms before reading the past literature of these 
insects in which a variety of names are employed for the few economi- 
cally important species. The following list embodies the species of 
Wild iSilk Moths referred to by Cotes (Ind. Mus. Notes, Vol. II, No. 2) 
and figured by him : these are insects which make silk in some quantity 
but only three are actually reared for silk or produce a silk used in 


commerce. 

We have included the 

Bombycids, etc., in this list. 

Attarus 

ailds^ Linn. 

The Atlas Moth. 


edwardsi, Wh. 


if 

cifrUhia^ Dr. 

The wild form of A. ricini. 

ff 

riciniy Boisd. 

The eri silkworm of Assam. 

Aclian 

selene, Hubn. 


>> 

mxmasy Dubl. 

( = Actia>8 letOy Dubl.) 

Anther cea 

jrithiy Mo. 



helferiy Mo. 



royleiy Mo. 



assamay Westw. 

The muga moth of Assam. 

>> 

paphia, Linn. 

The tasar moth (^A, myliUay Dr.) 

19 

knyveiiiy Hamps. 


>9 

andamanay Mo, 


Cricula 

trifeneMratay Helf, 



dreparmdeSy Mo. 


Ijoepa 

newara. Mo. 

(Rhodia), 

91 

katinkay Westw. 

(L. sikkimay Mo., L. mifanda. Mo.) 

Saturnia 

stdiczkanay Feld. 


99 

pyretoruniy Westw. 

(S. cidosa, Mo.) 

99 

groteiy Mo. 


99 

huUoniy Mo. 

(Neoris.) 

>9 

Simla y Westw, 

(Caligtda,) 
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Satiinua 

t/iihda, Westw. 

(Caliynla,) 


zuletkn, Ho, 

(Rinaca,) 

Sahssa 

Ma, Westw. 


,, 

rotfK Elw, 


Hrahmwa 

tralhchn^ (j|r. 

(~fi. verthui. F.) 

Theopinhi 

Aw//o«/, Westw 

(rvhgtma. Helf.. Itempilensis^ Ilutt, 
affims. Hutt., shenmlh. llutt.) 

(htnara 

ranahs, Wlk 

TriUwha albtrolhs. Wlk 

,, 

aptcathH. Wlk. 

(). Uda. Mo. 


Sign if era. Wlk 

(). laden. Hutt., (). diaphann. ]VI< 


Aotim selene, Huhn.. is a very striking insect, the forewing is large, 
the hindwing produced into a long tail : the colour is a delicate j)ale 



325— Actian sri^cicic. x i|. 







PLATE XLII. — Akthsraea Pafhia. 
Tvsber S 11 .K Worm. 

Fig. 1. Eggs. Natural siae. 

,, 2. Larva newly hatched. 

3. Young larva. 

M 4. „ „ half-grown^ 

„ o Fall-growii larva. 

„ r> Ck>cooD on b^r {Zizyphw jufuba) 

, 7. stalked cocoon 
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green, the forewing having a dark pink fore edge ; in each wing is a buff 
and red spot. The larva is green with yellow tubercles bearing spines. 
The species is widely spread over the hill forest areas in India, at low 
elevations often, but is typically a subtropical and only occasionally a 
plains species {e.g., in Chota Nagpur). 

Attacus atlas, Linn. (The Atlas Moth), is the largest Indian Moth, 
a very beautiful vividly coloured insect found in hilly forest districts 
Its life-history is described by Grote (Entomologist XIT, p. 25) and an 
account of it occurs in Hardiman’s “ Silk in Burinah. ” Attacks 
vynthia, Dr., is stated to be the eri silk of Assam, as also is Attacus nr ini, 
Boisd., the two differing only in colouring and very slightly in markings. 
Moths reared from true eri cocoons cultivated in Assam proved to be 
the latter (Plate XLIV). The lifehistory has been fully described 
elsewhere and there is a literature on this insect. Like others of this 
family it is wholly dependent upon moist conditions ; the larvce exhibit 
a curious variation, some being green, some white, some being spotted 
with black, others not ; the cocoons are white or brick-red but selection 
fixes the latter, while it does not influence the larval colour or spotting. 

Anthercea includes the tasar silk moth (A. papilla, Linn.) and the 
muga silk moth {A. Assama, Westw.). The former makes a cocoon 
usually of the form shown, fastened by a stalk, the lattcT a simpler oval 
cocoon. Tasar is collected in many forest areas in India and is a very 
important industry, muga is semi -cultivated in Assam, and forms the 
basis of an industry there. 

The tasar silkworm (Plattvs XLII, XLIII) is not a domesticated 
insect at all, it feeds upon trees or bushes in the open entirely and the 
sources of silk are either of purely wild cocoons collected by cow-herds 
when the trees are leafless and they can be seen, or cocoons formed on 
special trees by worms which were hatched on that tree from eggs laid in 
captivity, the rearer having kept cocoons till the moths emerged. In 
this species, the females alone are kept, the males are allowed to fly away 
and mating takes place at dusk with any male that comes. There are 
in tusser a number of varieties or races, some two-brooded, some one- 
brooded ; the entire absence of any control over this mating, so far as 
the male is concerned, is probably one cause of the degeneration of the 
tasar industry, since a female of a race that spins good marketable 
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cocoons may be crossed with a male of a poor race, and the crossing 
of a bivoltine race with a univoltine probably causes the irregular 
eclosion of moths that is such a handicap to the rearer. 

The different races have distinct periods of eclosion; there is a brood 
usually in July- August, followed by a brood in October-November in 
some; some <'‘clo8e in September and are one brooded, some in July or 
June with one brood. Owing to tfhe failure to domesticate fully, the 
variety of races which cross and the entire lack of control of fertilisa- 
tion, there is no distinct pure race that can be grown in domestication, 
and were tasar to be improved or the industry revived under an 
increased demand, these factors must be taken into account. 

Tasar is found on a great variety of trees, the asan {Terminalia 
tomento8a)y the Urjun {T, arjuna), the sal {Shorea ro6«^s<a), 'the ber 
{Zizyphus jujvba) being the more important ; in gardens, it feeds on 
Lagerstrem/ia indica. The cocoon is very dense and hard in some races 
with a long or short peduncle. As a rule, the summer cocoon is flimsier 
than the winter cocoon where there are two races. The silk is a reelable 
silk as in Bombyx silk and the moth must not be permitted to emerge, 
as the end of the cocoon is softened with alkali, then torn by the exit of 
the moth. 

The stages are figiired on Plate XLII. The larva has the most 
beautiful metallic spots, silver or a reddish gold tinge ; it is cryptically 
coloured, being leaf green, resting in a very characteristic attitude and 
possibly the metallic spots represent spots of light coming through 
leaves. The tusser worm is attacked by many foes and a very low 
percentage pass through their stages and attain maturity, even 
when the larger enemies are kept away ; the possible rate of increase 
is a hundred fold, each pair producing about 200 eggs ; not more than a 
tenth of this is actually realised. Wasps (Vespa and Polistes) feed 
on them ; Cafdheeona furcellcUa, a Pentatomid bug, sucks them ; 
Mamlida eat them, birds, bats, lizards all eat them and a Tachinid 
fly parasitises them. The literature is extensive, but Cotes’ articles 
on the Domesticated and the vrild silks of India give useful infor- 
mation and are well illustrated. 

The student may be cautioned against accepting some of the litera- 
ture as accurate ; notably much is said as to the possibility of the exten- 
sion of silk cultivation in India by English writers ignorant of the fact 
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that this is purely a matter of climate ; it is impossible to grow any kind 
of silk profitably unless the climate is suitable, which it is only in well 
defined tracts for each species. It must also be remembered t-hat the 
production of a textile fibre from silk caterpillars of whatever kind 
requires primarily an abundant supply of absolutely cheap labour 
in whom the occupation is hereditary ; given all other conditions, 
a suitable equable moist climate, a healthy race, a supply of food- 
plant, and a demand for the fibre, silk ae an industry cannot be carried 
on except by low-paid people to whom the occupation comes naturally 
from childhood ; it has never and will never be carried on in countries 
where living is dear or where labour finds high wages, unless the 
demand for silk increases ; no insect fibre can be produced at the 
low cost of a vegetable fibre ; the lowest price for a pure silk (£120 a 
ton for eri cocoons) is above the price of all vegetable fibres excepting 
that of the very best flax which reaches this price in some years. 
The attempts to grow silk in the United States for instance have all 
ended in failure for this reason. 

Cricula trifenestrata, Helf., is the only species which can properly 
be brought within the fauna of the plains of India. Its caterpillar lives 
upon the mango tree in lower Bengal and Burma ; it is clothed in 
poisonous spines and therefore dangerous to handle ; Mr. Jamini Mohan 
Ghose informs me that it is a common belief in Mymensingh that if 
the mouth touches any portion of the human body, that part will 
decay as in leprosy ; the caterpillar is accordingly feared and nothing 
is done to check it, though it wholly defoliates the mango tree. 
Attempts to make an industry in it, for spun silk, have been made 
in Burma (Silk in Burma, J. P. Hardiman, p. 20). 

EMBROBNCE FROM THE COCOON. 

Very little attention has been paid to that one moment in the lives 
of so many insects when the imago emerges from the pupa and has to 
make its way out of the cocoon or other pupal envelope. If the cocoon 
or covering is sufficiently perfect to resist the weather and the foes of 
the pupa, how is the usually soft and delicate insect to escape ? We 
have not space here to mscuss this exhaustively, nor are the data 
available for many Indian insects ; we indicate some of the commonest 
methods chiefly in order to direct the attention of the student to this 
neglected point. 

HL 
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In the first place we find that in some species the pupa is provided 
with means of forcing itself out, so that the imago can emerge free to 
the open air. MicfO'pleryx is a conspicuous example, in which the 
pupa has a very large pair of mandibles, with which it cuts through 
the cocoon and, having done so and forced its way out with the aid 
of spines on the abdomen, the mandibles are shed. The imago is 
then free to emerge unimpeded by the cocoon. The same occurs in 
Myrmeleo, in Hemerobius and in the Phryganeides ; (this is only one 
of the reasons adduced to support the view that Micropteryx is 
closely related to the Phryganeides). Actually it is the muscles of the 
imago which move the large pupal jaws, but the latter are an essential 
pupal character and absent in the emerged adult. In another group, 
in which pupal emergence occurs, we find that the pupa has hard 
processes on the head and that the body is much ciliated to give it a 
grip on the cell ; an instance is the pupa of the Bombyliid, Anthrax^ 
parasitic in the aest of mason bees. In several groups of Lepidoptera, 
the pupa wriggles half way out of the cocoon or shelter and then the 
imago emerges. This is seen in the male of Psychidee (fig. 328) in 
many SesndcB and Tortricidee (PI. Lll), and in Cossidee (fig. 330). In 
some of these, there are not only abdominal spines, but on the head a 
strong process used for piercing the cocoon. We may remind the 
student that the bulk of Heterocerous pupae are firmly attached to the 
cocoon by the terminal process and so cannot move out ; the families 
mentioned here are in a minority in utilising the activity of the pupa. 

The more general device is some arrangement by which the imago 
can emerge. One of the most striking is the secretion of solvents which 
either dissolve or soften the cocoon, releasing the imago. Latter proved 
the presence in the Puss Moth Cocoon of free Potassium Hydroxide, and 
further states that the imago is itself protected by a part of the pupa 
skin when it pushes through the softened cocoon (Trans. Ent. Soc. 
1895, p. 399), The same principle is utilised by the silk moth {Bornbyx mart) 
and by some Saturniidee. For this reason silk can be reeled only from 
cocoons from which the moth has not emerged, as the solvent is injurious 
to the fibres of the silk. In a number of species of SaturniidcB, this process 
is suppl^ented or replaced by the action of two spines, one on each 
forewing at the base of the costal edge ; the imago emerges with crumpled 
wings and with the spines projecting forward before the head ; these are 
used to out through the cocoon and allow the moth to emerge. This occurs 
in the genera Saturnia, Actios and Anthercea, In Attacks this does not 
occur, but the cocoon is spun with one end closed with thread loops, in 
such a way that anything trying to get^in, forces the loops together, 
but the moth, emerging from witmn, forces the loops apart. Similar devi- 
ces are far more common probably than are now recorded ; in EaHas 
fabia^ for instance, the cocoon is of peculiar shape, and the lips of one end 
close mechani^lly ; the moth pressing from within escapes easily and the 
lips gape readily if the cocoon is pressed from above ; but it resists any 
attempts at entrance from without. It would be of great interest to 
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investigate this device in cocoon-making Lepidoptera ; it apparently gives 
place to the simpler device of the less strongly woven cocoon from which 
the moth escapes by pushing through the loose fibres and hairs at one 
end ; there are probably many transitional stages from this to the stout 
self-opening cocoon. The Arctiids commonly have loose cocoons as do 
many Noctuids, Pyralids, Tineids, etc. For these, as for many Cole- 
opera, the body of the pupa is set with backwardly directed spines and 
a terminal hook to give the moth the necessary purchase to escape. 

Finally, there are a great number of stout cocoons in which a definite 
lid is provided which comes ofi. Limacodidce are a conspicuous example 
(fig. 334). In these cases there is a definite line of weakness along the 
wall of the cocoon and we may admire both the instinct of the larva in 
providing it and its ability to so make the cocoon. It occurs also in some 
Braconidcp, and in Cionue among Curculionidee. In the latter the larva 
can be seen through the horny cocoon preparing its shelter and leaving 
the line of weakness. By what means the emerging imago ruptures 
the lid is not known, but as little strength is required, there are probably 
as a rule no special devices. In a great number of species, especially 
of Coleoptera, the imago employs its own )aw8. The beetle comes out of 
the pupal skin, rests till the chitin is hard and then bites through the 
cocoon or the end of the gallery in which it may be and so emerges. In 
many weevils the true mandibles are provided with false mandibles for 
this purpose, which drop off and leave a scar, after they have been used. 
In the Sawfly Athalia proxima, the imago cuts a lid in the end of the 
tough cocoon with its j aws and then emerges. Most Aculeate Hymenoptera 
do the same, the thin cocoon being bitten through, and this occurs even in 
Me^achile, where masonry has to be pierced. 

We have skirted round this fascinating subject in a superficial manner, 
but we may have said sufficient to indicate that there is here great scope 
for observation. There are probably abundant devices as yet unknown, 
and we do not pretend to have even indicated all that are known, but 
there is very little on record for Indian forms. 


BOMBYOIDiB. 

Proboscis and frenulum absent. Forewing, vein 5 nearer 6 than 4. 

Hindwing vein Ic. absent, vein 8 remote from 7, connected 
to or approximating to the cell. 

This family includes only fifteen species of small dull moths known 
by the bipectinate antennee of both sexes and the hairy spurless legs. 
The proboscis is absent, the antennae are bipectinate in both sexes, the 
legs hairy and without spurs. The larva is elongate, with dorsal humps 
or a terminal horn and is not hairy. A cocoon of silk is formed* 
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nature of the support, but the inner layer is often formed of practically 
one thread, disposed regularly round and round and finally ending at 
some point inside the cocoon where the caterpillar finishes. The cocoon 
is thus built up from inside, the outside layer first, the fine inner layer 
last. In many insects this is then cemented with material produced 
by the caterpillar from the alimentary canal and the cocoon is finished. 
In some, the production of silk is not continuous, the caterpillar probably 
resting, and the cocoon consists of distinct layers which may be separated ; 
this is the case, for instance, in Eri and is the reason why a distinct thread 
cannot be got from these cocoons. 

This is the principal use of silk in the insect world, for the prepara- 
tion of the cocoon to shelter the pupa ; the cocoon may not be of pure 
silk but may include fragments of plants, leaves, etc., or as well as earth 
or other matter ; the hair of the larva is in many used with the silk and 
forms a large part of the cocoon. Silk is also produced by glands opening 
on other parts of the body than the lower lip and then differs little from 
the gummy matter produced, for instance, by some weevils for the prepar- 
ation of the cocoon (c. /. Cionusy Curculionidce), 

Silk is not known to be produced by any member of the order 
Ortho ptera. The Emhiidce produce very delicate silk from glands situate' 
in the forefeet ; with this they prepare small web-like shelters on the soil 
under which they live. The Psocidce prepare somewhat similar webs on the 
bark of trees or on old wood, the silk being excreted from the mouth- 
parts in the usual way and being of a very fine nature. The Myrmeleonides 
and Uemerohiides among the HetnerohndcB produce silk cocoons ; in the 
former the silk is the product of anal glands and issues from a single spin- 
neret at the apex of the abdomen ; the cocoon is white and hard, the pupa 
being provided with jaws for cutting through and emerging. In the 
Hemerobiides the cocoon is round and white or is very flimsy and partly 
formed of a leaf. 

Among the Phryganeidet silk is in constant use for the preparation 
of the cases in which the larva lives and is the product of the salivary 
glands ; some species {Hydropsyche) use the silk also in the preparation 
of the nets which are used to catch their prey. The use and production of 
silk in this group is similar to that in Lepidoptera. Throughout the 
Hymenoptera silk is produced by the larva for the cocoon ; these cocoons 
are of very varied form, but are almost universally formed of very close 
fine silk. No cocoon is formed by some of the parasitic forms which 
pupate in the skin of the host. Among Formicidee the silk is sometimes 
employed for nest building ; this is. especially the case with the 
common red tree Ant (CEecophylla smaragdina) an account of which is 
given on page 232. 

Among Coleopera true silk is not formed, cocoons being made of 
cement produced by the alimentary canal ; in at least one species of Chrys- 
omelid, however {Oides bipunctatus)^ this secretion takes the form of 
coarse threads spun over the pupa and forming a very Tough cocoon of 
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tliick silk. The bruchid Car^6ori^ gonagra prepares a cocoon of coarse 
gummy threads that almost come within our definition of silk but which 
are also very little removed from the typical gummy secretion of other 
Coleoptera. 

The production of silk as described above is general throughout the 
Hesperiidce and all Heterocera during larval life. In many Micro-Lepi- 
doptera, the silk is of vital importance in larval life, being used to fasten 
together the habitations of leaves or other matter. So also in Hesperiidce 
and PsychidcB. In other groups the larvae use silk in very early 
life only (e,g-, Caradrina and other Noctuids) or use it to let themselves 
down from leaf to leaf ; practically all can use it to make a rough surface 
to walk on if they are placed on too smooth a surface ; and finall v, nearly 
all use it in the preparation of the cocoon or of the covering of leaves, 
etc., which shelters them during the pupal period. 

Among Diptera silk is produced in the normal manner by the larva 
of Simuhum, which lives in hill streams and fastens a network of threads 
across, along which it moves ; some other Diptera which live in soil under 
bark, etc., also prepare silken shelters. 

Coccidce are the last family in which silk can be said to be formed, 
and this silk is the product of the numerous glands on the pygidium ; 
the scale of the Dias'j^ince is formed of felted threads of silk produced 
from these glands with the cast skins of the previous instars. In this 
family as in Aleurodidm the glands producing waxy thread-like excre- 
tions are very abundant and can, strictly speaking, be hardly called silk 
glands ; in the Diaspinaa alone is the secretion used as silk is. 

The composition of silk,* — The main constituents of silk fibre are 
fibroin coated with a glue-like substance called Sericin or Silk-Albumen, 
and coloured with ceraceous matter. Lombardy silk (Bomhyx mori) 
yields about 70% fibroin and 30% sericin and even technically purified 
silk contains about 6% glue. Fibroin is insoluble in superheated water, 
in dilute acids or alkalies ; it can be heated to 120° C. for hours without 
any change taking place. 

Sericin is soluble in weak alkaline solutions and in hot water, from 
which it can be precipitated as a white powder by alcohol. The yellow 
colouring matter of raw silk consists of chlorophyll (the green colouring 
matter of plants) more or less altered and deprived of its blue constituent. 
From the cocoon unaltered chlorophyll may be extracted. 

Fibroin is obtained by exhausting the silk with boiling water, alcohol 
(to dissolve and precipitate sericin), ether and acetic acid successively ; 
analysis shows a very high nitrogen and a very low carbon content. Tt 
differs in its constitution very considerably from other albumins, as it 
contains more than 60% Glycocoll, 10% of ty rosin and only a small amount 
of leucin. Olutaminic and Aspartic acids are absent, and the base 
radicles are slight in amount. It gives the biuret and Millon’s reactions, 

♦ Kindly prepared by J. H. Barnee, Efcq., Agricultural Chemist, Funiab. 
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is not attacked by either pepsin or trypsin, while by strong acids or 
alkalies it is converted into albumoses or albuminates. The silk coverings 
of wasp cells and spider’s webs give the reactions and show the solubili- 
ties of fibroin (Engel and Schlossberger). 

Seridn resembles ordinary gelatin in its solubility, but does not 
gelatinise so readily and is precipitated by acids. The presence of 
glycocoll is doubtful, while tyrosin and serin are abundant. 


PERCENTAGE COMPOSITION. 


Gelatine. 

Seridn. 

Fibroin. 

Glycocoll (Amino-Acetic acid). 

1(5-0 

01-0-2 

3(5-0 

Alanin (Amino-propionic acid). 

0-8 

5-0 

21-0 

Leucin (isobutyl-a -amino-acetic acid). 

2-1 

present 

1-5 

Phenylalanin. 

0-4 

1-5 

Prolin («-Pyrrolidin-carboxylic acid). 
Glutaminio acid, (« -Amino-normal 
glutaric acid). 

Aspartic acid (Amino-succinic acid). 

5-2 

14-0 

0-5(5 


0-3 


Serin (« -Amino-/3-hydroxy- propionic 


acid). 

present 

G-(5 

]-(5 

Hydroxy-pyrrolidin carboxylic acid 

(C,H„NO,). 

Ly8in(* diamino-normal-caproic auid). 

3-0 

5-5 

present. 

present. 

Histidin. (Ca N, 0 .) 

-4 


present. 

Arginin (Guanidin-«-amino- valerianic 

acid). 

9-3 

4-0 

1-0 

Ammonia. 

-43 

1-87 


Tyrosin (phenyl-«-hydroxy-a-amino 

propionic-acid). 


5-0 

10-0 


T}ui weight of silk produced . — In the cocoon the relative weight of 
silk formed is shown from the following figures of three Eri cocoons 
{AttacuLS ricini). 


Full-grown larva. 126. 

grains. 

551-6 

101. 

Cocoon, etc., at emergence. 47*4 

>> 

36-8 

38-8. 

„ „ after „ 8-2 

91 

6-8 

6-0. 

Pupa case, etc, 1*1 

99 

•8 

-9. 

Cocoon, 7*1 

99 

5-8 

4-9. 

It has been found that in Eri silk 76 to 90 pounds of leaf must be fed 
worms to produce a pound of silk. 


The following are the more important characteristics of the four 
commercial Indian silks : — 




PLATE XLIV. -Attacus Eicini. 
Eri Silk Moth. 

Fig. 1. Female above. 

,, 2. Male below. (The antenox are shown too small.) 
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Bombyx MORI : Mulberry Silk : 

Univoltine Italian races or Multivoltine Indigenous races ; mulberry 
the exclusive foodplant used ; wholly domesticated, never free-living, 
silk white or yellow, reelable, the pupa requiring to be stifled. Grown 
in Bengal and Eastern Bengal as in parts of the Punjab, Baluchistan, 
and in Kashmir for export or local uee. 


ANTHERiEA PAPHIA : TaSAR. 

Univoltine or bivoltine, polyphagous on wild forest trees ; never 
domesticated, but fertilisation takes place in captivity from reared 
females ; found wholly free-living in forests. Silk dirty-brown, reelable, 
cocoon with a peduncle, pupa requiring to be stifled. Collected in the 
foreste of Bombay, Madras, Central Provinces, Bengal, United 
Provinces and the Punjab for local use and for export. 


Attacus ricini : Eri. 

Multivoltine, polyphagous but reared only on castor ; partly or 
wholly domesticated for rearing but also found wild rarely ; silk white 
or brick-red, not reelable, the moth being often allowed to emerge from 
the cocoon before it is used ; cultivated in Eastern Bengal and Assam 
mainly for local use, but also for export for spinning with the waste of 
mulberry and other reeled silks. 


AnthervEa Ass am a : Muoa. 

Multivoltine polyphagous on wild forest trees ; partly domesticated 
but also found wild ; silk white or yellow, reelable, the pupa requiring to 
be stifled ; cultivated in Eastern Bengal and Assam, mainly for local use. 

Literature. — There is an extensive literature on Indian silk and 
sericulture ; with the exception of Cotes’ papers in Indian Museum Notes, 
little has been written by persons acquainted with entomology but much 
is valuable from other points of view ; Watt’s Dictionary of Economic 
Products summarises the literature down to 1893, since then the principal 
papers published are : — 

Monograph of Silk Fabric Industry in Madras (E. Thurston, 1899). 

Monograph upon the Silk Fabrics, Bombay (S. M. Edwardes, 1900). 

Monograph upon the Silk Fabrics, Bengal (N. G. Mukherji, 1903). 

Monograph upon the Silk Fabrics, Assam (B. C. Allen, 1899). 

Monograph upon Silk in Burma (J. P. Hardiman, 1901). 

Monograph on Silk Fabrics in North-West Provinces and Oudh 
(A. Yusuf Ali, 1900). 
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Monograph on Silk Industry of the Punjab {W. M. Hailey, 1899). 

Report on an Inquiry into Tasar Silk Industry in Bengal and the 
Central Provinces (N. 6. Mukherji, 1905). 

Fremdum absent ,* forewing^ vein 5, nearer G than 4. Hindwing, 
vein 8, approximated to or anastomosing with 7, Ic. absent, 

A family containing a single genus of two species in India, confined 
to the Himalayas and Burma. 

Brahmcea wallichii, Gray, and B, hearseyi,W]i,, are large olive brown 
moths of an expanse of 5 to 7 inches, the wings with many black marks. 
They are not found in the plains and are characteristic of the hill forest 
areas. 


URANlIDi®. 

Forewing with vein 7, remote from 8 and 9, usually stalked with G ; 5 
nearer G than 4. Hindwing with vein 8 diverging from 7 
at the base, vein \c, absent, 

A family of moths almost wholly confined to the Himalayan and 
other hill regions. In the Fauna of India, Moths, Vol. Ill, .59 species 
are described, and Hampson has added 24 species since. It includes the 
insects described in the Fauna of India under Uraniidce, EpicopiidcB, 
Epiplemidce : of the first, none are plains species and none will be found 
outside the hills. 

EjncojnidcB. — These are moths resembling Papilionid butterflies in 
appearance and form. This family consists of a single genus and five 
species, wholly confined to the Indo-Malayan region, J apan and China. 
The moths are large, coloured in black with red and yellow markings ; 
the torewings are black, the costal margin long ; the hindwings are long, 
narrow and of the form typical of certain Papilios marked with yellow 
blotches and red marginal spots. The body is narrow, coloured in red 
and black. The caterpillars so far as known are clothed in white efflores- 
cence which may be in the form of a dense filamentous coat or of a 
powdery covering. They live on trees and pupate in a light cocoon* 



^SYCHlDi®!. 


491 


Two forms of the species Epicopia philenora, Westw., occur in Bengal, 
the remaining species and forms in the Himalayas, Malay Peninsula, 
China and Japan. The most recent account of the family is in Genera 
Insectorum by A. Janet and P. Wytsmann. Of the Epiplemmoe a small 
dull brown moth Dirades theclata, Guen., alone occurs in our area, 
appearing during the rains. Its life-history appears to be wholly 
unknown. 


PSYCHlDiE. 

Female wingless in a case ; larva of both sexes in a case. Frenulum 
present in male; forewinq with vein Ic, present ; proboscis absent ; 
middle spurs of hind tibicB small or absent. Hindwing with vem 8 
connected to cell bg a bar or free , Ic. present. 

The insects composing this family are immediately recognisable 
from the fact that the female in all stages, and the male except in the 



Fig. 828-MAHA8BNA GRAMINIVORA. A. MaLB, B. 

Fbmalb, C, Larva. [I. M. N.] 

imago stage live in cases composed of vegetable matter and silk, the case 
having a characteristic form for each species. Case bearing larvse occur 
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also in other groups, e.gf., Tinea in houses, Coleoptera, etc., on plants, 
but they are far smaller. 

The males are small delicate moths with dusky or hyaline wings and 
markedly pectinate antennse. They are very rarely seen and come out 
after dusk. The female is an undeveloped chrysalis-like insect without 
wings, which remains in the larval case. 

The life-history of the known species is as follows : The female is 
fertilised by the male in the case, the long protrusible abdomen of the male 
penetrating into the female case from above. Eggs are laid in the case, 
the female gradually shrinking up as the eggs fill the lower portion of the 
case. The larvse hatch, emerge from the parents’ case and make their 
own little cases of vegetable matter and interwoven silk ; these cases are 
extremely tough and durable, with a characteristic form and constitu- 
tion for each species. Pieces of leaf, thorns, leaf-stalks or finely divided 
vegetable matter are woven into the case which is open at each end, the 
head and thorax of the larva emerging at one end ; progression is effected 
by the thoracic legs, the case being firmly held by the hind end of the 
body. This larva is a typical caterpillar with three pairs of legs and can 
extrude the thorax for purpose of locomotion, dragging itself and its case 
slowly along ; when full-grown the male larva closes the case after firmly 
fastening it, the caterpillar pupates head downwards, the pupa wriggles 
half through the lower open end and a moth emerges. The female larva 
moults, passes through a period of rest, and is found in the case as a vermi- 
form sac, without external structures and simply a bag of eggs with a 
genital opening below. The male seeks out the female, fertilises her by 
introducing his protrusible abdomen at the upper end of the case and 
stretching it to the lower end and she subsequently lays her eggs in a 
mass in the lower part of the case. Parthenogenesis occurs in one 
species, but is not known in any Indian species. 

Hampson lists 35 species, and has added five since, almost all from 
Ceylon or the hills. Actually very little is known of the group, as the 
moths are rarely captured and it is not always possible to rear the larvsB. 
Species can, of course, be distinguished only from the male moth. No spe- 
cies is really common, but several species are likely^ to be found, as larvse, 
in the plains. The life-history is a slow one, and to breed the males 
requires much patience, but it is the only satisfactory method. 




PLATE XLY — Arbkla Tbtuaonjs. 

2 I* Lai va, full grown. 

3. Second and third abdominal segments of larva. 

1 Pupa 

5. Veiitial suiface of pupa, x 0. 

C Apex of abdomen of pupa x 0. 

7, Moth 

8, Branch sliowing the niaaseR of excrem('nt and webbing with 

which it covers the bark on which it feeds. 
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Mahasena graminivora Hampson is figured here in all stages* it 
is found in rice in the plains, its case being formed of rice leaves sewn 
together with silk. The figures 
are taken from specimens reared 
in Calcutta on thatching grass. 

(Indian Museum Notes, IV, p. 

19.) We figure also the case of 
Psyche vitrea^ Hmpsn., which 
feeds upon mango leaves in the 
plains of India. The moth has 
entirely hyaline wings. Most 
species have dark wings and 
are distinguishable on the vena- 
tion which is very distinct, 
and on the nature of the larval case ; no species can be considered 
as real pests, though a number are recorded upon tea in the hills and the 
last mentioned species has been found destructive to mango. We may 
also mention Acanthopsyche mmei, Heyl., found in Calcutta on 
Lagerstrcemia indica, described as Babula grotei by Moore. A short 
account of this insect occurs in Indian Museum Notes, II, p. 13. The 
larvae of Chalia Douhledayi feeds on Amaltas {Cassia fistula) which 
they disfigure by eating the epidermis : specimens were sent in as being 
very destructive to this tree and killing it, being very abundant. 

Arbblid.®. 

Forewing, vein Ic. abserU. Hindmng, vein 8 free or connected 
to the cell by a bar^ vein Ic. present, 

A small family of moths in which the proboscis is absent, and the 
male antennae are bipectinate to the apex with short branches. A single 
genus Arbela (6 species) occurs in India in the form of the familiar borer 
of lichi, bair, guava, mango, orange and other fruit trees. The larva 
may be known by the peculiar patches of excrement and silk found on 
the bark of these trees near the bore of the caterpillar, which comes out 
at night, feeds on the bark and makes this peculiar covering on the part 
it eats. The insect is a very common one in the plains, the species being 
A* tetraonis^ Mo., figured here in ail stages. (Plate XLV.) 
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An tram has described the life-history of dea, Swinh., and A, quad- 
rinotata, Wlk., which eat the bark of tea in Assam. (Bull. Tea Associa- 
tion, 1907, No. 5.) 


RATARDTDi®. 

Frenulum absent ; foreiving, vein le. 'present ; proboscis absent ; middle 
spurs of hind tibice short or absent. Hindwing , vein 8 free 
or connected to cell by a bar^ vein \c. preserU. 

The family contains a single genus Ratarda, of moths formerly 
classed with Lymantriidce and consists of a single species, R. 
marmorata, Mo., described from Sikkim. 

CossiD^.. 

Both sexes winded. Frenulum present^ proboscis absent, middle spurs 
of hind tibicB short or absent ; forewing, vein Ic. present, hindwing, 
vein 8 free or connected to cell by a bar, rermte from 7, vein \c. preserd. 
Larva boring, pupa in bore. 

These are medium-sized to large moths, with long narrow wings and 
a long abdomen, usually coloured in grey, brown or dull colours. The 



Fig. :^30- Zeitzeba coFFEiC. [I. M. N.] 


antennap are bipectinate in the males or in both sexes, the males being 
usually coiispicuously smaller than the females. The larvae are found 
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boring m trees, eating large tunnels through the wood. They are 
smooth with five pairs of suckerfeet, the body usually with chitinous 
dorsal plates. Some emit a characteristic and unpleasant odour. 
Pupation takes place in the tunnel, the pupa not in a cocoon ; a hole is 
previously made to the outside and the pupa before emergence wriggles 
partly out of the bore, the moth then escaping readily. The moths are 
nocturnal in habit. Practically all are hill forest species and only 
rarely found in the plains. Hampson lists twenty- three species as 
“Indian. ” 

C 088 U 8 cadambcB, Mo., is a brown insect whose larva is recorded as 
boring in teak in Travancore. (Ind. Mus. Notes, I, p. 198.) Duofnilus 



Fig. 3S1— Cossus OADAMas:. [I. M. N.] 


leuconotus, Wlk., is a large black and white moth with an expanse of 4 
to 5 inches in the male and 7 inches in the female. This insect occurs 
scattered over India, usually near or in forest areas. D. nUneus^ Cram.| 
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is smaller, coloured in metallic blue and yellow, also widely scattered 
but not common. 

Azygophleps scalaris, Fabr., and A, pusillay Wlk., are found rarely. 
The former is found boring in Sesbania grandiflora (agathi) and /S. cegyp- 
tiaca (Jainti) in Bengal and Madras. The moth lays a large mass of 
eggs, numbering from 500 to 2,000, between and on the leaflets, cemented 
firmly together. The caterpillars on hatching let themselves down by 
threads and are blown from plant to plant and so secure a wide distri- 
bution among the thickly growing plants. A single caterpillar tunnels 
from the growing points down the main stem, biting holes to the air at 
intervals. Larval life lasts from 7 to 12 weeks, the full grown caterpillar 
being white, nearly three inches long. Pupation takes place in the 
tunnel behind silken partitions, and the moth emerges from the pupa 
after it has pushed its way through these and through the thin 
epidermis of the bark which alone is left intact. 

Zeuzera includes the red Borer of the coffee plant, Z. coffecBy Nietn. ; 
the reddish caterpillar tunnels in the stems of the coffee bush and is 
often destructive ; it is also found in Sandal (Sardalum album ) ; a consi- 
derable amount of attention has been paid to this insect and the interested 
reader may consult Bidie, the Ravages of the Borer (Madras, 1869). 

LASIOCAMPIDi®. 

Frenulum abserU, Mndwing urith vein la. reaching the tornuSy no pre- 
costal spur to vein 8, which is curved and approximated to or connected 
with 7, or anastomoses with it. Forewing with vein 5 nearer 4 than 
6 ; hindwing with vein Ic. abserd. Larva with downwardly directed 
tufts of hairy pupa in cocoon of silk and hair. 

The moths cannot be recognised on superficial characters in the field ; 
most are of moderate size, thick bodied, of light colour, cryptic in design. 
Their resemblance when in the resting attitude to a leaf is sometimes very 
marked and beautiful. The antennas are short and bipectinate, the palpi 
small and porrect. The leg^'are hairy with minute spurs, the females 
usually with an anal tuft of hair. Males and females differ in little but 
size, colour and the extent of pectination of the antennas. The life- 
history is known in some species ; the eggs are laid in irregular clusters 
and covered in hair ; the larvae are hairy without, upright tufts but with ' 




PLATE XLVl.— T rabala Vishnu. 
Castor Hairt Caterpillar. 


Fig. 1. Eggs. 

„ 'J. Newly hatched larva. 

„ 3. Half-grown i> 

„ t. Full-grown » 

„ 5. Cocoon. 

” I Pupa. 

8. Male, resting attitude. 
„ Female, ,t 
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long tufts projecting in front and short tufts laterally. They are all herbi- 
vorous and sometimes destructive. Pupation takes place in a cocoon of 

mingled silk and hair, usually on 
the soil among leaves, etc. So 
far as known, hibernation takes 
place in the pupa stage and the 
insects breed freely in the rains. 

Over fifty Indian species are 
listed by Hampson of which about 
six are to be found commonly in the 
Fiff. 332 ~MKTANAftTRiA HYRTACA. Malr. pl^ius. To/rogama siva, Lef. (Plate 

XLI, figs. 8-11), is a handsome 
moth, whose larva feeds on rose, on her (Zizyphus jujvha) and babul 
(Acdcia arahioa) ; it is greyish brown with tufts of long hair, on the 
thorax are tufts of short dense hair which open to display a band of 
orange and bright blue hair. The cocoon is formed on a twig of the 
plant. Svana roncolor, Wlk., is recorded as feeding on Sal (Shorea 
robvftia). 





Fi<r. .SSS—Mrtanastria hyrtaca. Fbmalr. 

The larva of Metanastria hyrtam^ Cram., was found by Forsayeth 
(Trans. Ent. Soc., London, 1884, p. 407) to feed upon the mohwa tree 
(Bassia latifolia). It has been reared from AlUzzia stipulata. The grey 
larva is clothed in black hairs, with a velvety black patch on the mesono- 
tum, which is concealed by the skin except when the larva stretches 
out. 


IIL 
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Trdbala viahnu, Lef., is a widespread insect, the grey larva feeding 
upon Castor, Jam (Eugenia jambolana)j Sal and the country almond 
(Terminalia catappa). De Nic6ville reared this with many others on the 
last in Calcutta (Ind. Mus. Notes, V, p. 107). The moths are large, the 
female larger than the male ; at rest the costal edge of the lower wing 
projects in front of the upper wing and there is a very close resemblance 
to a leaf ; the female is yellow, the male a delicate green. (Plate XLVI.) 

Estigena pardalis, Wlk., is a brown moth, with a very close 
resemblance when at rest to a brown leaf, the projecting palpi forming 
the black twig, the head forewings and projecting costal part of the 
forewing presenting an even surface entirely concolourous with no 
projecting edge and looking like a leaf. The antennae are hidden 
and the whole resemblance is extraordinarily close. (Plate XLI, fig. 
12.) The larva is a long grey larva, with the typical lateral tufts and 
on the thorax short tufts of dense black hair. It is found in the early 
rains and the moth is crepuscular. 

LiMACODID-ffi. 

Frenulum present , hindmng with vein 6 anastomosing with 
cell, distinct from 7 : vein Ic. present. 

The common members of this family have a characteristic facies, 
with a rounded forewing and a somewhat short and rounded hindwing. 
The palpi are short, porrect or upturned, the antennae commonly pectin 
nate in the male, the body rather thickset and short. Most are dull 
coloured in shades of dull brown, but some are more or less coloured in 
bright green. 

The most characteristic features of the family are found in the im- 
mature stages. Eggs, so far as known, are flat and scale-like, laid in 
overlapping rows. The larva is slug-like, the head, legs and suckerfeet 
retractile, the ventral surface forming a peculiar smooth sucker-like 
attachment along which the larva glides as a slug does. There are 
three forms of larva ; in one, tffe body is distinctly segmented above 
and bears spinous tubercles, the spines often very irritant owing to the 
presence of formic acid (Naiada, Thosea, Parasa, Narosa, etc.) ; in another, 
the body is segmented but without tubercles (Cania, AUha, 
etc.) ; in the third, the body is covered above in a thick smooth skin 
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without visible segmentation (Belippa, etc.). The last includes the so- 
called “ Gelatine grubs, ” smooth gelatinous insects of a dull green 

colour found in very 



moist localities in the 
hills. (Plate XXVIII, 
fig. 14.) The commoner 
plains' species are of the 
first type. 

Pupation takes place 
in a very hard round or 
oval cocoon, which opens 
at one end in a distinct 



lid for the emergence of 
the imago. The pupal 
period is commonly long 
and this compact cocoon 
is a protection during 
the period of hibernation. 
None are definite pests in 



the plains since they 
occur only rarely ; 
Belippa has been found 
to injure Cinchona in 
the Himalayas. Hamp- 


Fiff. 334— Thobea cbrvina. A. B. Laky a, C. 
CooooN, open. D. Male, E. Female 
(I. M. N ) 

ten occur within our limits ; 24 species 


son lists 25 genera with 
nearly one hundred 
species of which less than 
have been added since the 


Fauna volume was issued. 


AUha nivea, Wlk., has been reared from larvae found upon castor 
leaves and is, though rare, widespread on this plant in the plains. The 
white moth is singularly beautiful, the thorax heavily tufted with 
upright scales. 

Thoaea cana^ Wlk., is a dull brown moth, whose green larva feeds 
on castor. The larva has a double row of tubercles bearing spines. 
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The larva of T. tripartita, Mo., has a dorsal and a lateral series of blue spots 
and was found by Forsayeth to feed on the Palas tree. (T. E. S. London, 



Fiff. 335— Natada vklutina, larna. (1. M. N.) 

1884, p. 14.) We figure the larva of Nalada velutina, KoW,, which feeds 
on mango and has extremely irritant spines. The moth is red-brown with 
an expanse of three inches. Miresa albipuncta, Herr. — SchafE, has a 
silvery spot on the forewing ; its larva was found by Forsayeth on the 
Palas tree (Bvtea frondosa). 

Three species of Parasa are 
common and likely to be 
found ; all have green occu- 
pying the middle of the 
wing, with more or less 
brown on the body and 
wings. The larva of Parasa 
lepida, Cram., feeds on castor 
and mango ; it is also 
recorded as having been 
very abundant on Asphal {Nephelium longana) in Calcutta (I. M. 
N., IV, p. 21), and de Niceville reared it on the country almond 
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(Terminalia ccUappa). It pupates in very compact felted cocoons on the 
trunks of trees in which state it is often found abundantly. We figure 
the larva of Belippa Idleana, Mo (Plate XXVIII, fig. 14), a gelatine 
grub, in which the outlines of the segments are lost, and the dorsum 
consists of a smooth semi-transparent mass of tough tissue ; the beautiful 
tufted red-brown moth is found in the plains rarely. 

NEOCASTNTIDil!:. 

No proboscis ; hindwing with vein 8 free, remote from 7, frenulum pre- 
sent, l.c. ahseni, fore wing with vein 6 nearer 4 than (>. 

A single moth, found in Tenasserim, is the sole Indian representa- 
tive of the family. Neocastnia nieeviHei, Hampson, is described in 
Trans. Ent. Soc., Loud., 1896, p. 285, as also in Fauna of India, Moths, 
Vol. IV, p. 471. 


MIOROLBPIDOPTBRA. 

The characters of the group are defined above on page 482, and we 
have there stated our reasons for adopting this grouping. Apart from 
the purely structural characters of the group as shown by the venation 
of the wings of the imago, there are other characters which make the 
group at least a useful one in practice if not also a logically correct one 
phylogenetically. The eggs of these moths are, as far as known, different 
in character from those of the Rhopalocera, and from the majority of the 
Heterocera ; they are flattened, often scale-like or elongated, with the 
micropile at one end ; they are not ornamented with radial ridges and 
polar points but are often reticulate or simply smooth. The larva has 
the five pairs of prolegs equally developed as a rule, the hooks on 
them being in a circle and not set in two opposed lines ; they are 
smooth cylindrical larvae with few short hairs and of the form known 
generally as “ Pjn*ali-form.” They live commonly in concealment 
(except Pterophoridoi) and do not feed openly ; where they are leaf eat- 
ers, they roll the leaf or hide themselves with it or in it in some manner ; 
many are borers in soft tissues, and if we exclude the large borers in woody 
tissues, the majority of the agriculturally important boring caterpillars 
are included here. 
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Periods of rest are commonly passed in a resting larval condition 
and not in the pupal condition as in the larger moths ; pupation takes 
place in concealment in a covering of leaves, bark or other material 
with a small quantity of silk as a rule, though one family (Ptero'phoridcp) 
pupate openly without a cocoon and another (Zygcenidw) make a silk 
cocoon in the open. 

The imago is in the majority of cases small in size and the group in- 
cludes almost all the small moths found in the plains ; but size in itself 
is no criterion in this case, and the characters enumerated here are 
supported by the structural distinctions given above. 

ZYO.®NIDi®. 

Hindwing vein 8 connected to cell hj a bar and ap'proximated to it ; 
vein Ic. present. Proboscis present (except Phaudince) ; 
middle spars of hind tibice very short or absent. 

A small family of moths, believed to have been derived from the 
TineidcBf embracing insects of very divergent appearance. The Zygoe^ 
ninrn are small moths, resembling the Syntomidce ; the ChalcosiinT are 
large, the antennse bipectinate to the tips, often with a resemblance to 
butterflies ; the Phaudince are smaller, without mouthparts, and includ- 
ing but few genera. The most interesting feature of these moths is the 
very marked Batesian mimicry that some of the species exhibit, mimick- 
ing protected butterflies ; the figures illustrate this for one species but it 
occurs in several, and the moth collector in the hills where these moths 
occur will be forcibly struck by their resemblance to insects widely re- 
moved from them in ancestry. 

So far as known the species are almost wholly hill or forest forms, 
not occurring in the plains. Tasema ftdiginosa, Mo., is a small moth, 
dark brown and black, with an expanse of 15 — 17 m.m. found in Calcutta ; 
Lophosoma qmdrusohr, Wlk., is slightly larger, brown shot with green, 
the abdomen cupreous and purple, with lateral tufts of hair on the apex, 
found in Bengal and Ganjam. Cfampylotes histrionicus, Westw., is a very 
vivid hill species, which on being handled, emits a bubbling frothy liquid 
from apertures on the side of the head, as does the grasshopper, Aula/rch 
es miUaris, this being protective in conjunction with the warning coloura- 
tion. Thyrassia subcordata, Wlk., resembles a Syntomid, the forewing 
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brown with hyaline spots, the hindwing orange and brown, with an 
expanse of one inch. We figure Isbartaimitans, Butl., with the butterfly 




Fik. 337— Danais acilba (above) and Isbarta imitans. Redcc kd J. 

it mimics, Danais dglea. Tfypdfiophora setnihycdina, KoIL, is figured 
in Indian Museum Notes, Vol. V, pi. X, from specimens reared by de 
Niceville on desi badam {TetmifuiKd ccUappo) in Calcutta. The species 
of Hetemsia feed upon tea in subtropical India and Ceylon ; an account 
will be found in Bulletins, Indian Tea Association, 1906, No. 5, and Journ. 
Bombay Nat. Hist. Soc., XVIIl, p. 430. 
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Callidulidas. 

A precostal spur to vein 8 of hindwing which is curved and approxi- 
nuUed, or anastomosing with, or connected to 1 btj a bar. 

Vein Ic, absent, Foreuing vein 6 nearer 4 than 0. 

These are day-flying moths of medium size with simple antennso 
and long palpi ; six species are known from the hills, none in the 
plains. 


DrepanidaiJ. 

Hindwtng, vein la absent or reduced ^ no pre(ostal spur to vein 
8, which is curved and anastomoses with, or apirroximated 
to, 7, or IS connected by a bar ; vein Ic. absetU. 
Forewmg vein 5 nearer 4 than ()• 


These are small moths of Hlend(*r build with the wing apex often 
produced ; the wings are large, the palpi slender and the antenna* simple 
or pectinate in the male. Nearly all are hill forms and are not met with 
in the plains. The larva is bare, the anal prolegs absent, the body ending 
in a long process and having humps on the segments. The pupa is found 
in a cocoon among leaves. (Hampson.) The Fauna lists 65 siHJcies 
and 14 have been since added by Warner, Swinhoc and Dudgeon from 
the Himalayas and Khasis. 'Fhese moths are found almost wholly in 
subtropical India, only one being known to breed in the plains, though 
others are very occasionally captured near forest areas. They arc not 
uncommon in hill forest areas and are one of the families so character- 
istic of the subtropial zone of insect life in India. Phalacra vidhisara, 
Wlk., is a small reddish-brown moth whose larva feeds on the toddy 
palm (Phoenix sylvestris). It is a broad larva, green with four rows of 
pink processes bearing spines, lying on four green ridges which are 
connected by cross ridges ; between these are purple spots ; the head is 
retractile. The larva is slow and inactive, feeding on the leaf. This 
insect occurs rarely in the moister parts of India. Oreta extensa, Wlk., 
is more widely spread, a brilliant yellow moth with the forewing drawn 
out at the apex. 
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Thyridid-k. 

Frenulum 'preeefnl, hindwing vein la reaching tomas^ no precostal spur 
to vein 8, which is curved and approximated to or anastomosed with 
vein 7 or connected by a bar. Vein Ic*. absent^ wing vein 5 nearer 4 
than G. Moderate sized moths accurately distinguished by the vena- 
tion above. The palpi are upturned and slender, the antennae not 
pectinate. 

A family of nearly (K) species of which three are found widely dis- 
tributed in India, the remainder known only from a few localities in the 
hills. The hfe-histories are little known, the larvao known having five 
pairs of prolegs, few hairs and the form common in Pyralidce, Rhodo- 
neura is the most important genus, represented by R. myrsusalis, Wlk., 
R. myrtcea, Dr., and many hill forms. Dysodia ignita, Wlk., is also wide- 
spread, the larva boring in wood. 

Pyralid.®. 

Hindwing with vein 8 anaetormsiruj with or approximated to vein 7, 
vein \c, present. Slender moths with long thin legs, with labial and 
maxillary palpi usually well developed, the proboscis present or 
absent. 

A large family of moths of usually moderate to small size, few hav- 
ing an expanse so large as two inches. They are intermediate in size be- 
tween the robust Noctuids and the minute Tortricids and Tineids ; ac- 
tually the majority of the smaller moths seen in the field atePyralids, but 
there is no means of definitely ascertaining this save by working out the 
venation and the student will confuse smaller Noctuids and the large 
Tineids with Pyralids. The greater number of the smaller moths in grass 
and at lights are Pyralids and the family is a very extensive one. The 
colour schemes of these moths are extremely diverse and are not of the 
more obviously cryptic or warning kind of larger Lepidoptera. To those 
who study the group in the Museum, the colouring presents a great 
variety that, subordinated to points of structure, offers reUable specific 
distinctions. Sexual differences are expressed in the structure of the 
wings, palpi or antennae, or in the size but rarely in the colour. To the 
field naturalist, the* colour patterns of many PyraHdce are inexpUcable ; 
the grey forms, such as many of the GaUeriince, appear to be vaguely 
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cryptically coloured, or at any rate, inconspicuously coloured. The grass 
moths are often “dry grass coloured” and equally inconspicuous, but 
Scirpophaga, for instance, is white and very conspicuous by day in its 
open resting position on a green leaf. Many Phycitince are grey, or 
modestly coloured and in their resting attitude blend with the shadows 
of the cool dark places in which they rest. Of the complex patterns of 
Nymphula, it is possibly near the truth to say that the minute marking 
blends with their surroundings in a manner we, with grosser sight, cannot 
appreciate. Of the Pyramtinoe, with their variety of tints, no adequate 
explanation is possible. There is almost every tint of white, to yellow, 
green, brown, orange and so on, the colour pattern often complex and 
vivid, often a blending of soft tones with little contrast. 

The antennae are usually simple, the males with ciliations or tufts, 
with expanded basal joints or with pectinations. The characters of the 
male antennae especially are of value in discriminating species. The 
labial palpi are usually conspicuous, porrect or upturned, of varying 
length and very diverse form ; in some they are large, and densely scaled, 
concealing the smaller labial palpi that lie above them ; the small curled 
proboscis is not conspicuous and is frequently absent. The thorax 
and abdomen are typically slender, densely scaled ; the latter may be 
tufted or terminate in a tuft of long scales in the males. The legs are 
long, with distinct spurs. The wings are usually slender, without long 
hair fringes, often with tufts of scales in the males ; they are in some 
sub-families wrapped round the body in repose, in others placed one 
over the other flat on the abdbmen as in the Noctuids, rarely held 
out from the body as in the Rhopalocera, Males and females are com- 
monly similar in appearance, the males with ciliations of the antennso, 
dilated palpi, or tufts of scales on the wings, legs and abdomen. 

The life-history is uniform in general character throughout the group. 
The eggs are flattened, laid singly or in clusters upon the foodplant and 
ate, as a rule, inconspicuous. A few species are known to cover them 
with hairs (Schcmobim, Scirpophaga). The larvae are, with exceptions, 
of one general type, cylindrical,* tapering evenly to head and tail, the 
segments distinct ; a prothoracic shield is present or absent, the prolegs 
are ten in number, and there are fine hairs set on flat tubercles, usually 
dark in colour. Tufts of hair and protuberances do not occur. In 
general the larvsB live in concealment, either boring in stems or fruits, living 
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below ground amongst decajdng leaves or in bark, or rolling leaves as 
shelters. Some of the Hydfocamfince are aquatic, whilst a few species 
are household pests or live in bee-hives. A character the larvae share 
with the Tineidce is that the suckerfeet have the hooks in a circle, whereas 
those of the Noctuidce and other Macrolejpido'ptera are in two opposed 
series on the suckerfeet. The pupa is hidden, in a cocoon or In a shelter. 
It is commonly chestnut brown with some segments of the abdomen 
movable. In most known species, the life-history is short, the larva 
developing rapidly, the period of pupation short in the hot weather or 
rains. Hibernation or an equivalent period of rest occurs in all but those 
whose food supply is always available, and this is frequently spent in a 
resting larval condition as in most microlepidoptera. 

In general, this period of rest appears to depend upon climatic con- 
ditions and food supply, varying with individual species. A large num- 
ber appear as larvae in the rains and until October, when they disappear 
again. The cold weather is passed in all stages, most generally in the 
resting larva, rarely the pupa, state. Many emerge as imagines in March 
or April and breed if food is available, if not, living over until the rains. 
The question is too big to be adequately discussed here and the simplest 
general view is that each species breeds when climatic conditions permit 
of food supply and that in most, this occurs only in the rains and imme- 
diately after. The collector will find his specimens most abundant in 
March, April, June, August and October. Practically all species pro* 
bably fall roughly into five groups: (1) those that are to be found in 
their foodplant throughout the year, with a period of hibernation varyiqg 
with the locality and temperature (e.g., ChUo simjlex, Enzophera perti- 
cclla, Scirpophaga) ; (2) those that do not hibernate in their foodplant 
but are found breeding from April to November, hibernating in the soil 
or in shelter (e.g., Sylepta, Phjcita) ; (3) those that appear and breed 
only in the rains {e.g., Marasmia, Pachyzanda, AtUigastra) ; (4) those 
that appear in the hot weather and hibernate in the rains (An^aatia ) ; 
(5) others, whose development is dependent wholly upon the fruiting 
of trees, etc., and which are found once, twice or often in the year with 
periods of waiting between as larva or imago {EOzophera puniccBella, 
HOcrographis bengtdeUa). There are then such household species as 
Ephestia, whose broods are continuous throughout the year, due to 
abundant food. 
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Many species are nocturnal, coming out in the dusk to fly actively 
and to mate. During the day they remain concealed in shady moist 
places. Some are found resting in exposed situations during the day, 
the white Scirpophaga auriflua being commonly seen on rice or cane 
leaves and others on bark, on walls, etc. Many are attracted to light 
and numbers come into houses at night. 

The eggs of such Pyralidce as are known, have been found to contain 
egg parasites of the family Chahidce, These parasites are an important 
check upon the destructive species which lay eggs in clusters in the open. 
The larvfip are attacked by parasitic Hymenoptera and, more rarely, 
Tcuihinidw^ as are other caterpillars, and every abundant species has its 
parasites. Predaceous and stinging Hymenoptera also prey upon the 
larvae, feeding upon them or laying them up for their young, (^arabid 
larvae feed upon such species as live exposed and other predaceous insects 
probably destroy large numbers of the more hidden caterpillars. The 
moths are preyed upon by dusk and night-flying bats principally. 

This family is, with the Noduidcp, the most destructive to crops 
and stored products, A large number of species feed upon cultivated 
plants and several upon grain, flour, etc. The destruction is caused 
wholly in the larval stage, some of the widely spread 8})ecies being res- 
ponsible for much loss in Indian Agriculture. Almost all the destructive 
boring caterpillars fall into this group ; the moth-borers of cane, the 
stem-borers of brinjal, the borers of pulses, castor seeds, til capsules, 
brinjal fruits, pomegranate fruits, the leaf-rollers of cotton, rice, maize, 
being the best known examples of injurious species in India 

A great deal remains to be learnt of Indian species ; two of the com- 
mon borers of cane in Behar were described only after they had been 
reared from the caterpillars, and there are many undescribed species to 
be found in the plains. The life-histories of few are known and these 
are the species that are most readily found as caterpillars. There are 
many species that live as larvae among roots of plants, in grass-stems, 
in bark, on wild plants, which remain to be worked out. To the student 
of life-histories there is ample room for work and the systematic collect- 
ing and rearing of Pyralid caterpillars would yield much that is new and 
probably throw much light on the bionomics of this group. 

The moths are classified upon characters derived from the venation, 
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the presence and form of the maxillary palpi, the form of the labial ]) alpi. 
The species are largely distinguished by the male characters, which in- 
clude tufts of hair on the wings and anal segment, the form of the an- 
tennae, the form of the palpi. For such characters and for the classifica- 
tion of the Indian species, Hampson^s Moth^ of India^ Vol. IV, should be 
consulted, but the actual identification of species from such a volume is a 
matter of very careful study and, until some experience is gained, is 
not an easy matter. We may add that the family requires very careful 
study, and revision, and it may be hoped that when more material is avail- 
able, this will be done. Volume IV of the Fauna of India contains des- 
criptions of 1,130 species from India, Burmah and Ceylon and Hampson 
has since added over 300 species from India (Jowm., Bombay Nat, Hist, 
Soc,y XII, XV, XVIII). The student of this group should see Waring 
and Swinhoe’s articles on the Khasi Species in A, H,, Ser. VI, 
Vols. 16, 17, 18. 

Galleriinoe, — A small sub-family distinguished by the venation and 
filiform maxillary palpi. The known larvee live in concealment and 
produce much silk in the form of webbing and cocoons. Trachylepidia 
friicticassiella, Rag., is one of several moths which may be reared from 
the pods of Amaltas {Cassia fistula). The female, which is larger than 
the male, has far larger palpi. The species is widespread in India, where 
its foodplant grows ; there are probably two broods yearly at least, a 
distinct one being known in November to March, another in September, 
but this depends upon the fruiting of the foodplant. Achroia grisdlay 
Fabr., is bred from bee-hives, the larva feeding on the wax. Lamoriay 
anella, Schiff., has been bred from larvee found among faUen leaves of 
indigo ; the larvae were black at first, becoming sordid white later ; 
pupation took place in a cocoon of silk and leaves, the pupa remaining 
torpid through the cold weather and only emerging in March as a moth. 
Acara morosella^ Wlk., is worth mention, though a hill species, on 
account of its size, the wings having an expanse of 2 to 3i inches. 

Oalleria mellonella, Linn., feeds also in bee -hives ; the larva burrows 
in the wax and produces long tunnels of silk in which it fives ; it utilises 
this silk also for firmly fixing the combs and produces great quantities 
in a very short time ; the moth is larger than that of Achroia grisella^ the 
inner area of the forewings in repose forming a flat triangle from which 
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the wings slope on each side ; this inner area is ochreous, the outer grey 
irrorated with purplish and fuscous; theJarva is of the typical form 
and dirty white colour, pupating in a tough cocoon of white silk. 



Fij:. 333— WRBBING PRODUCKD by LAHVM of GALLBRIA MELIiONRttA, 


Stenachroia elongdla, Hmpsn., is found abundantly on occasion, 
the larvi!^ webbing up the ears of Sorghum {Andropogon sorghum) and 
Marua (Ehnsine coracana) and destroying grain ; they also bore in the 
stems. The attacked ears become deep purple-black from the excrement 
entangled in the webbing and the decayed grains. The moth is dry-grass 
colour with long narrow wings and superficially like the cane-borers of 
the genus Chilo, 

Crambinw. Grass moths. 

Moths of moderate or small size, with porrect labial palpi, and tri- 
angularly scaled maxillary palpi. The larvife So far as known, live on or 
in the stems and roots of grasses. CranAmt is the large genus embrac- 
ing many s|)ecie8. Crambus corticettus, flf a ip gn.. is a common brownish 
moth, foulid at light. None of the genus seem to have biwn reared in 
India, but they will probably be^'found to have the hafitts of what are 
called “Sod Web Worms ” in America, i.e., to live in tiiO Soil at the 
roots of grasses, much as Polyocha saccha/rMa does. 

Chilo simplex, Butl. (Plate XLVIl, figs. 1, 4, 15, 16), is a widespread 
sp^ies in India, abundant in cultivated cane, juar, bajra and maize. 
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The life-history has been fully described in the Agricultural Journal of 
India, Vol. I, p. 97, 1906, and III, p. 104, 1908. This species ranges 
over the whole of the plains from the extreme north to the extreme 
south ; with it is Chilo auricilia, Ddgn., a species described from Behar, 
and found also in other localities in Bengal and Madras. The 
character of the male antennes, the metallic markings on the forewing 
and the white edges to the marginal black spots distinguish this 
species, whose life-history is apparently identical with that of C, 
simplex. The genus requires revision. 

One of the commonest moths of the plains is a small dry-grass 
coloured one, with silvery fascisB and black streaks on the wing, which 
comes readily to light. This is Arhcylohmia chrysographella, Zell., 
whose larva lives in rolled rice and grass leaves. The larva of A. 
locupleiella, Roll., is said to bore in the stems of Spinifex squarrosa^ 


SchcBnobiinoB . — A small sub-family in which the proboscis is minute 
or absent, the palpi usually porrect. The larvae bore in the stems of 
grasses. Scirpophaga auriflua, Zell (Plate XLVII, figs. 2, 5, 10, 14, 

17), with its variety intacta, Snell, and 
j S. monoatigma, Zell, are borers in munj 



grass (Saecharum ciliare), which also 
attack cultivated sugarcane. The eggs 
are laid in clusters covered by the hair 
from the anal tuft of the moth. The 
larval habits are peculiar, the cater- 
pillar always tunnelling down through 
the apical bud and when full fed, 
making cross partitions across the 
tunnel before pupation. The life-his- 
tory is described in Indian Insect 
Pests (p. 130), and Agric. Journ., 
India, III, No. 2. The different species 
are readily distinguished. S. auriflua 
is white with a buff anal tuft in the 
female ; its variety intacta has the anal 


Fig. 889— Bcu(enobiu8 bipunc- 

TIFER BOO MASS. X .3. 


tuft red outside; 8. numostigma has a 
single black spot on each forewing. 
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Schtmobius hipunotifery Wlk., is a moth of similar appearance, but 
the female of a dull ochreous yellow colour with a single black spot on 
each forewing, the male brownish ochreous and smaller. It is a very 
common insect in the plains and comes readily to light. The eggs are 
also laid in hair-covered masses. The white larva has been reared from 
the stems of rice in Bengal and Madras. Probably it breeds also in other 
grasses as it is often abundant. A full account is being published 
elsewhere. 

Cirrhochriftta brizodis, Wlk., was reared from small greyish cater- 
pillars found under the bark of a forest tree ; the full-grown larvae pupat- 
ed between two pieces of bark bound together with silk. The moth is 
white with a fulvous (red-brown) edge to the forewing. 

AnermtiincB. — A small sub-family, distinguished by the venation ; the 
larvae feed on grass roots below the surface of the soil or bore in grass 
stems. Anerastia ablutella^ Zell. (Plate XLVII, figs. 8, 11), was reared 
from sugarcane by Mr. Mackenzie in Behar ; the larva is light green and 
is active only for a short time in the year, hibernating from May to 
February (See Agric. Journ. India, III, No. 2). 

Polyocha saccharella, Ddgn. (Plate XLVII, figs. 7, 12, 19), was also 
described from specimens reared by Mr. Mackenzie from cane. The 
larva is white and bores in the cane below ground (Agric. Journ., India, 
III, No. 2). Polyocha cinerella, Hmpsn., was reared from larva? boring 
in the fleshy tissues of Sij. (Euphorbia mriifolia.) 

Phyciiincp. — The proboscis well developed, the moths commonly 
with narrow wings, rolled tightly round the body when at rest. With 
some of the last sub-family these constitute the so-called ‘ ‘ Knot honis ”, 
the male antenns? being often dilated near the base. The larva? are 
often borers in plants. 

Ephestia is familiar throughout the world, the larvae of some being 
injurious to stored flour and the like. E, cahirUella, Zell., and E. caiUella, 
Wlk., feed in rice and in wheat flour in India, the larvae producing abun- 
dant silk with which they form galleries of webbing in and on their food. 
They represent the notorious Mediterranean flour moth, E. kuhnidlay 
which is so destructive in America. The larva of E. cautdlay Wlk., is 
recorded by Zehntner as feeding on a scale insect (Ceratovacunay ir\ 




PLATE XLVIT. — Cane Pybaliuis. 

Kipf. 1 . Eggs of Cliilp simplex, 
n ^ Sggs of Scirpopbaga aaritiaa. 

,, 3 Soirpophaga monostigiua* 

„ 4 Ohilo simplex. 

„ 0 Scirpophaga auriflua 

, C) Nonagfia uniformis. 

,, 7 Polyocha saccharella 

„ <S. Anerastia ablatelia. 

„ 9. Nouagria uniformis. 

10. Scirpophaga auriflua, var. inlacfca. 

„ 11. Larva of Anerastia ablutella. 

„ 12 ,, Polyocha saccharella, 

, La n Nonagria uniformis. 

M H* Scirpophaga auriflua. 

5) 15. )) Chilo simplex. 

„ Iti. Pupa of Chilo simplex. 
i» 17. „ Scirpophaga aurifiua. 

)i 1^> I, Nonagria uniformis. 

n 1^* M Polyocha saccharella. 

(Repiinted from AgriculturiU Journal of India, Vol lit, pi. XX.) 
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Java (this may prove to be a distinct species). We have reared it 
also from tamarind seeds and it probably has a great variety of foods. 



Fl|f. S40— BpHFKTIA (AHIRITFLLA. 

The custard apple (Anona squamosa) fruit is tunnelled by the larva of 
Heterogra'phis bengalella. Rag., and where this fruit is grown, the moth 
can be readily reared. This pest was described from Calcutta speci- 
mens (Ind. Mus. Notes, III, p. 107). 

The life-histories of three species of Euzophera are known in India. 
E. perticella, Rag. (Plate XLVIII), is a widespread pest of the cultivated 
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brinjal (Solanum mdongena) in the plains throughout India, the most 
destructive of the pests of this crop. The distinct dentate black line on 
the forewing enables this species to be recognised. E. j)uniccBella, Mo., 
is described as boring in the fruits of the pomegranate in Baluchistan 
(Ind. Mus. Notes, II, p. 28). It does not seem to be known from further 
East. E. cedrella, Hmpsn., has been reared from the cones of deodar 
(Cedrm lihani) in Kulu (Hampson, J. Bo. N. Hist. Soc., XV, 24). 

M'hrothrix inconejnctiella^ Rag-, was reared from cane by Mr. Mac- 
kenzie, but is rare and is not commonly found. Nephopteryx is a large 
genus, whose larvae usually feed on leaves ; N, eugraphdla, Rag., feeds 
on the Bukal tree {Mimmops elengi). N. semiruhella, Scop., has been 
reared from maize leaf and is stated to feed on other plants. The moth 
has the costal half of the wing whitish, a colouring which occurs in a num- 
ber of Pyrcdids. N, pauroaema, Meyr., has been reared from larvae bor- 
ing in the pods of Chakaur (Cassia tora) and appears to be common in 
the plains. Epicrocis contains two species extremely common in long 
grass in the plains in October, both small brown moths, with pink 
suffusion. E, cegnusalis, Wlk., has the hindwing ochreous, E. lateritiaUst 
Wlk., has it fuscous and has a whitish fascia along the costa. Hypsipyla 
(Magiria) rahusta, Mo., is the species whose caterpillar bores the shoots 
of Toon (Cedrela toona) in the Punjab ; the damage is extremely 
characteristic, each shoot dying back from the tip and the pest is a 
serious obstacle to the growth of this shade tree in some places. An 
account with figures will be found in Indian Museum Notes, Vol. I, p. 35 ; 
a fuller one in Vol. V, p. 104. It also bores in Mahogany and is 
recorded as destroying young plants (loc. cit. I, p. 66). 

Another pest is the cotton bud moth, PhycUainfus^^, Meyr., widely 
spread over India and fully described in Indian Insec^l^ts (page 99). 
P, elienteHa, Zell., is the common and widespread leaf^roller of the brinjal 
plant and of wild Solanum, P. dentiHneUa^ Hmpsn., was reared from 
larvae feeding on cocoons of Cricula trifenestrata brought from Com- 
milla and the larvae fed freely on the dried moths They appear to 
be feeders on dry chitin, etc. This genus is a large and important one, 
the males with a great variety of modifications of palpi and antennsB, as 
is also the case in Nephopteryx, Careful collecting and breeding will 
probably show that there are many widespread and common plains 
species breeding in wild plants. 






PLATE XLVIII. — Euzofhkka Perticblla. 
Brinjal Stem Borer. 

1 . Larva. • * 

2. Bored stem of egg-plant (S^lanum melongena)^ cut open* 

3. The same as seen irom outside. 

4. Pupa. 

5 Imago. 
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Etiella is represented by E. zinckenella, Treitschke. It is a common 
pest of cold weather pulses, and of sann hemp (Crotalaria), the bright, 
red or green larva feeding in the pods ; the little moth is grey, the costa 
white-edged, the forewing with a transverse ridge of raised scales near 
the base. It is often extremely abundant and does a considerable amount 
of damage to many varieties of pulse. 

EjyipaschHnce, — A small sub-family including seven genera of mothg 
approximating in appearance to the Bomhycine type. The larvee live in 
colonies and form social cocoons. No species appear to be common in 
the plains. 

ChrysaiiyincB. — A neotropical sub-family with two genera recorded 
in India, not found in the plains. 

EndotrichincB. — Slender moths, forming nine Indian genera, distin- 
guished by the venation, not occurring in tropical India. 

PyralincB, — A sub-family of thirty genera, recorded almost wholly 
from hill localities. The character of the venation serves to distinguish 
the group, while the structure of the palpi, maxillary palpi and wings 
must be compared for the identification of genera. Pyrdis includes the 
pretty moth, Pyrdis fanndis, Linn., found commonly on walls of houses, 
whose larva feeds in oatmeal, potatoes and similar vegetable substances 
and is a cosmopolitan household pest. Hypsopygia maurUidis^ Boisd., 
was reared from a caterpillar found at the roots of a Sissu tree {Ddbergia 
siissu ; Plate XLII, figs. 6, 6). It has since been found to live as a larva 
in the nests of PoHstes hebrcBUs, feeding on the wax and destroying the 
larvae and pupae. 

HydrocampincB. — Slender moths, with long legs ; many species are 
common in the plains, and over thirty genera are recorded. Many more 
remain to be described. The larvae of some are aquatic, living actually 
in water and breathing by means of gills or at the surface and breathing 
air directly. 

Nymphula is universally distributed and common in India. The 
known larvae are aquatic, the body having tubular gills, with tracheal 
tubes in them, air being apparently obtained by transpiration through 
the thin gill-walls, and spiracles, though present, being closed and func- 
tionless. N. depunctdu^ Guen. (Plate XLIX), is a common speties, 
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destructive to rice ; the larva rolls a leaf and lives within, being able 
to live in water or air ; the moth is white, speckled with black and buff. 
Wood-Mason describes the larva and pupa of a species which Hampson 
thought might be N. fluctuosalisy ZelL, under the name Paraponyx ory- 
zalis, W. M. (Rice Pest of Burma, Calcutta, 1886), but this is likely to be 
the above species, which is known from practically all rice tracts in India. 
Other species live upon aquatic plants in tanks and rivers, the moths 
commonly found at light and in grass. N, affinialis, Guen., is found 
commonly in rivers, feeding on aquatic plants. 

Scopariincp . — Three genera of small moths whose larvse ^‘feed on 
mosses and lichens, and the imagos rest on rocks and trees” (Hampson). 
All recorded are hill species. 

PyrausUncB . — A very large assemblage of moths with over 90 genera 
and 500 species in India. The larvae are often leaf rollers, a few living 
exposed or boring in plants. Many can be readily reared on their com- 
mon foodplants or can be captured in the plains, and this sub-family 
includes the larger number of Pyralidsy the student will commonly find 
or rear. Only the more common species whose larvae will be found, can 
be noticed in this place. Zinckenia ftzscialisy Cram., is deep brown with 
white markings. The larva is green, with white lines and with black 
crescents on the thorax below the lateral line. The leaves of cultivated 
Amaravihus are commonly webbed up by this larva, which can be found 
in almost any garden during the warmer months ; the moth is common 
on plants and comes to light. There are other foodplants such as beet- 
root, maize and other garden plants. 

A common moth in moist localities is the little dusky-fringed buff- 
coloured Cnaphalocrocis medinalia, Guen. The larva lives on the leaf 
of rice and some grasses, folding over the edge of the leaf and fastening 
it with a few silk strands ; it is an occasional pest of rice and widespread 
over the plains. The male is conspicuous by the erect tufts on the upper 
surface of the forewing. Marasmia trapezalis, Guen., behaves very simi- 
larly on maize, juar and bajra during the rains. (Indian Insect Pests, 
p. 138.) It folds over the edge of the leaf and lives in the fold, emerging 
to eat the epidermis outside. It is a pest only to small plots of maize 
and is not sufficiently abundant, being checked by parasites, to do any 
harm to large areas of crops. 




PLATE XLIX, — Nymphula Depunctalis. 

Fig. 1. Full-grown larva/ 

„ 2. Pupa, removed from the cocoon* 

,,3. „ in cocoon, but with the silk cut to show the pupa inside, 

n 4. Moth, in resting attitude. 

,, 5. Rice plants, showing damage and the larvce feeding. 

6 'v 

** ^ l Cocoons on the stems. 

II ■j 

,) 9 V Larvce in leaf-cases on the water. 

„ 10. I 
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Syngamia includes three small yellow-red moths common in the 
plains. 8, abruptalis, Wlk., has been reared from leaf-rolling caterpillars 
on tulsi {Ocimum sanctum). Bocchoris includes several species of wide 
distribution. The fact that some number of these fragile moths should 
be common to such wide areas, including the tropics of both hemispheres, 
is striking, and one may wonder how they spread so widely. Caprinia 
conchylalis, Guen., is a larger moth, pure white with the forewing edged 
with a costal brown band, the male with a black anal tuft. The whole 
appearance is much like Glyphodes perspectalis, Wlk., which is slightly 
smaller. The larva in Ceylon feeds upon the leaf of Kicksia (Green), and 
on Holarrhena antidysenterica (Grote). 

Filodes fuhidorsalis, Hubn., is a brightly coloured insect with dull 
brown wings variegated with orange. The antennae are long, the abdomen 
long with lateral tufts. The larva is olive green, with black spots and 
white bands, feeding upon Thunbergia. Nevrina procojyia^ Cram., is a 
striking moth, the base of the wings orange, the outer half dull purple 
with white veins. Dkihocrocis punctiferalis, Guen. (Plate L), is a bright- 
yellow black-speckled moth, whose larva destroys the stems and seeds of 
the castor plant, boring in them. It is common throughout the year 
and may be so abundant as to cause much damage. It also feeds on 
kaikar {Garuga pinnata) fruits in Poona, on Cacao in Ceylon (Green), 
and in mango flowers in Nagpur. 

Nacoleia diemmalis, Guen., has been reared in Pusa from leaf -rolling 
caterpillars on Urid {Phaseolus mungo). N. mlgcdis, Guen., is very com- 
mon on pulses during the rains, the larva rolling the leaves and being 
destructive to young plants. Its foodplants include Lucerne, soy bean 
and Phaseolus radiatus. Botyodes asialis, Guen., is a larger orange moth, 
with some clouded markings, and the male with a black anal tuft, whose 
larva is found on the leaves of Ficus, The larva is olive green with black 
spots. Sylepta is a large genus of many species, the larvae being leaf-roll- 
ers and feeding upon wild and cultivated plants. S, derogata, F. (mwfti- 
linealis, Guen.), is the most common, the green larva rolling the leaves 
of cotton, bhindi, hollyhock and other malvaceous plants. This has a 
wide distribution and is a pest in Africa as well as India. (See Mem. 
Agric. Dept., Vol. II, No. 6.) 8 , lunalis, Guen., feeds on the leaf of the 
grape vine ; the moth is a dull fuscous with faint darker markmgii. 
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Lygropia includes several orange moths with dull markings common 
throughout India. L. quaternalw, Zell., has been reared from bariar 
{Sida rhombifolia). Agathodes ostentalis, Hubn., is a pretty pale green- 
ish moth with a pink fascia on the forewing, whose larva has been found 
feeding on the Pangra tree (Erythrina indica) in Calcutta. (Indian 
Mus. Notes, Vol. V, p. 129.) 

Amongst the largest genera is Glyphodes, with a considerable num- 
ber of species found in the plains. The larvae are leaf-rollers, living in 
twisted leaves and feeding on neighbouring portions outside. They are 
commonly light green or the semi-transparent greenish colour of so many 
leaf-rolling pyralid caterpillars. Any of the following thirteen species 
are likely to be found and their identification is possible only by careful 
comparison with accurate descriptions. (?. vertumnalis, Guen., 6 , glau- 
culalis, Guen., G. pHittacalis, Hubn., and6r. pomonalis, Guen., are green; 
the first is common on the leaves of the white fiowering, Tabernwmontana 
coronaria in gardens (Plate XXVIII, fig. 7). G. unionalis^ Hubn., is 
white with a brown costal fascia and feeds on the flowers of Jasminum 
sambac; 0, IcUicostalis, Guen., is similar, the costal fascia cupreous, the 
male antennse dilated and twisted at the base ; G. nigropunctalis^ Bren., 
is white with a broader brown costal fascia and some black spots on the 
forewing. G. indica, Saund., is very widely spread, the forewing white 
and black, the male with a conspicuous tuft of long scales. The larva 
is common on CmurhUacexms plants. G. bicolor, Swains., is black-brown, 
conspicuously marked with white, as also is G, bivitralis, Guen., in which 
the ground colour of the forewing is chestnut, the marks in the form of 
two semihyaline white blotches. G, negatalie, Wlk., is white and fuscous, 
the base of the male antenna dilated and tufted : de Niceville figures the 
moth in Indian Museum Notes (Vol. V, pi. XV), and he records rearing 
it from Pipal (Ficiui religiosa) and on the fruits of chalta (Dillenia indica). 
G. cdsaUs, Wlk., and G, pyloalis, Wlk., are white, brown and fulvous. 

Lepyrodes perspicata, Fabr. (neptis, Cram.), feeds upon Jasminum 
sambac in the plains, the larva rolKng the leaves after the usual manner, 
while i. geomdralis, Guen., has been reared from a larva found feeding 
upon the flowers of the same plant. Leudnodes orboncdds, Guen., a small 
white moth with dull ferruginous and black markings, is common through- 
out the plainB, its caterpillar being the borer of the fruit of the wild and 




PLATE L— DicHocRocia Punctifbralis. 

Castor Seed Caterpillar. 

\. Stalk and capaale ol Oaalor {Rioimts comtnunU) showing. 
fr«88 of larvft. 

2. 91ioot, with wahUng «nd fnwa of larva, alto two moths 

normal resting attitudes. 

3. Larva. 

I. Papa in casV>r seed brokiaii open. 

„ in cocoon. 

6. Motli. 
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rultival(Ml or ]>lant (Sohnuntt hivloinftnut) TIk^ larva is j)iiiK', 

smooth aiul almost hairloss as aiv most boring larva' 

TIh' mak' of (^ror Iflahniia hmofaJis. Zvll , has a tuft of loiijr hair on 
th(* forowin^z, and is oclirvous with torru^riiious markint^s. Tliv (•at(*r|)illar 
liv(‘s n])on cruciforous jilaiits, inoludin^cnltivatod cabbajri' and ' lialim ’ 
(LrptdiinH sfitfrum) and a|)])(‘a7*s abundantly in thn liot w(‘ath(M- in A])ril 
in <rard('ns Tt is urnam witli median and lateral whit(' stri|)es, a black 
])rotlioracic sliield and tlirec' black dots on the side of ('acli se^iiient. 
Allot lier small cat('rpillar that feeds on cabbage and canlitlowci at tiu' 
saiiK' time is Hclhda tntdahs Fabr , a small white-marked ^n'vish moth 
^^hich has a \M*rv v^id(‘ distribution in the tro])ics. 

Isocvidns oy>Ac//c.s7///.s', Wlk , has been reared trom larva' found u])on 
sunflower plants Tlic larva is ^reen with a dorsal wlnte stripe on eacli 
side of tlie median lin* and a crescent shaped lilack spot on tii(‘ iiK'sono- 

tiim on (‘acli side Maruva 
fcsftihths, (lev , is aratlu'r 



lar^c'r moth fuscous, 
brown with a semi-trans- 
panmt band in the fore- 
winj* and a lar^e part of 
tin* hindwin*; semi-trans- 
parent. Its larva feeds 
uj)on pulse ('nterin^ tin* 
pod at oie* ('ml and ^o- 
iu/j: complet(‘lv through, 
it is the usual smooth 


Fiff. H4*J. Makuca TKsTCLAi.is. [I. M. N.J larva <j^r(‘(*nish- yellow in 

colour, with small s|)ots 
on each se<rment Jt occurs almndantlv m tie' rains on pulses and is 
widesjuvad in India Noinoplnla Korfuvlla, Schiff , is likely to confus(‘ those 
who att(‘in|>t to place moths on tludr eyiieral app(‘aranc(‘ alone since it 
has the ap})earance of a Nortuid. Ham})son remarks “ rmversally distri- 
buted/’ racInfzaH^la hcarsi(‘(dis, Wlk., and P. phfropfrrahs, ihwn. are 
fuscous moths in wdiich the mid-f(*inora of the male are dilated and 
clothed with scales ; both are common and vmk'Sjiread the latter having 
been reared trom gre(*n larva* which roll the leaves of Atusowides ovala 
mjwtaha, Wlk., is a small brownish oranj»e moth, wdiose ^reeii cater- 
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pillar webs up the leaves of croton, AlternarUhera and Schizandra in 
the rains and feeds there. Phlyctwnodes nudalis, Hubn., is a small straw- 
coloured moth which has been reared from fenugreek {Trigonella fomum- 
groBcum) and croton, but does not appear to be common. Diasemia 
ramburialts, Dup., is black with ochreous markings and white spots 
found abundantly in the plains, and also according to Hampson, univer- 
sally distributed. 

AfUigastra catalaunalis, Dup. (Plate LI), is a common and abtmdant 
pest to til {Sesamum indicum) ; the larva is light-green, with many black 
spots bearing hairs ; it rolls the leaf of the til plant or bores into the seed 
pods. The larva readily lets itself down with a thread and eventually 
descends to the soil to pupate. The moth is ochreous with reddish veins 
and is easy to recognise. While commonly occurring only in the rains, 
it breeds throughout the year if its foodplant is available. The catei- 
pillar of Noarda blitealis, Wlk., is found on the horse-radish tree 
(Maringa pterygoaperma) ; the moth lays a white egg on the edge of 
the leaf, from which comes a white larva which later turns green ; the 
larva folds the leaf over or joins two together and feeds on the epidermis. 
The pupa is in a fine silken cocoon. This species is found breeding 
during the rains and is widespread in India. Metasia coniotalis, Hmpsn., 
has been reared from larvte feeding in the tubers of sweet potato in 
Pusa (Plate LII, figs. 1-4). 

Pimea ferrugalis, Hubn., is a small yellow moth widespread over 
Europe, Africa, Asia, whose larva in India feeds on cabbage and kaka- 
ronda (Elumea bcdsamifera). It is found as a larva during the cold wea- 
ther and is likely to be a “cold weather species,” only breeding at 
that time. 

PyrcMata is a large genus of mostly hill forms. The life-history of 
P. rnKthcaraUa, Wlk., is described and figured by R. S. Hole in the J oumal 
of the Bombay Natural History Society, Vol. XV, p. 679 ; it feeds on teak. 
P. codesaUs^ Wlk., is a brown moth, common on the plains, whose larva 
feeds upon bamboo and is occasionally found upon maize. The larva of 
P. aalefUialis, Snell, feeds upon a species of Polygonum, boring the stem 
and pupating there ; it is an unusual habit for one of this genus. Hiber- 
nation as a larva occurs in the stem. 




PLATE LL — ANTioAifriu CATAi:.AUirAX.is. 

Til Lkaf Roller. 


Kg. 1. 
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Shoot of Til (Sesamufn indtrum) rolled hj the larva. 

Anollier ehoot, showing ilie lar\a, ae it lets iteelf down« 
bj tlia Uireadl. 

Irfirva magnified. 

Popa „ 
ff in its eoooon. 

Moth. Natofal $im, 

^ Moth inagnified. 

Egg§ OB leal. 

„ mn^nified. 

Newlj hatelied Ihrva feedmg on (he epidermie prior to web- 
bing the ehoot. 
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Collecting, — Pyraiids abound everywhere, but it is not always one can 
get good unrubbed specimens. All that can be reared should be and the 
best specimens are thus obtained. Setting is troublesome and it is best 
to keep all in papers till time allows of a whole batch being done at once. 
Larvfle may be blown or kept in formalin. They are found by patient 
seeking on plants, wherever rolled leaves are seen among decaying vege- 
tation and leaves at the roots of grasses in grass stems. A great fauna 
of Pyraiids centres round grassy plants and few of such have been reared 
or studied. The wilder grasslands of India must abound in such forms 
and will prove a paradise to the collector of these moths. 


HOW INSECTS PROTECT THEMSELVES. 

A large part of the insect world is engaged in preying upon other 
insects, and while we do not know how far every insect has enemies 
directly attacking it in this manner, it is at least certain that a very 
large proportion are the food of either ordinary predators, stinging 
predators, insectivorous birds, lizards, frop and the like or are the hosts 
of parasites. The insect organization reveals a variety of devices believed 
to be directed to securing a measure of immunity against these enemies, 
and it is possible to mention the more obvious ways in which 
immunity is aimed at ; we cannot justly say that it is in all cases proved 
that these devices do secure immunity or do actually increase the 
measure of safety under which each insect lives : but the prevailing 
conclusions drawn from a mass of observations by the general body of 
observers is that these devices have httle or no other meaning, and can 
be rationally explained in full only on the assumption that they are 
of value to the insect in this connection. Speaking broadly, the 
insect adopts one of four general methods : (1) to be distasteful; (2) to 
look distasteful ; (3) to escape observation ; (4) to frighten enemies. 

Many insects are known to be distasteful to birds and insect-eating 
animals, on whom we can experiment ; we associate this distastefulness 
with scents in many cases, scents produced by the excretion, at the 
will of the insect, of the aromatic oils. Most of our PentatomidcB 
are excellent examples; they have special orifices on the ventral 
surface whence issues a liquid which volatilises with the production 
of a usually very marked scent ; it is only necessary to bring 
this scent within perceptive reach of birds and some animals to see 
unmistakable signs of aversion. The scents are often disagreeable to 
ourselves, but far less so than they are to animals. Such scents are found 
in PentaiomidcB, CoreidcBf LygoMcSs Pyrrhccoridcs^ some Redmiidw and 
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Cimicidw in a strong degree ; Myrmdeo, AscoiaphuSy Chrysopa and 
some other Hemerobitdce exhibit the same phenomenon ; and a number 
of beetles, notably perhaps the CarahtdcBy some Cerambycidw and some 
CicifMidw can be added. 

We cannot clearly separate the production of scent from the produc- 
tion of oil or fluid, ‘having not only a scent but either a bad taste or some 
caustic property. Many CoccinelUdce excrete such oils as notably do 
the CanthofidcB ; Blaps and other large TenebrionidoBy Aularches and 
PcBcilocera among AcridiidoBy are also conspicuous examples, and it is 
reasonable to conclude that the effect of this secretion of fluid is quick 
in effect, the bird or beetle seizing such an insect promptly getting the 
taste or caustic result of the oil and dropping its prey at once. In, the 
case of Aularches and of several of the Chalcosiine division of Zyg^ids, 
e.gf. (Campylote8)y the fluid is not only secreted but bubbles out at the 
orifice, forming a mass of bubbles similar to that produced by CercopidcB ; 
the curiously sudden way in which this happens is very striking, not to 
say alarming. A number of insects which do not produce scent or oil 
are apparently distasteful on account of the presence in their tissues 
of distasteful substances, either due to the secretion of some constituent 
for this purpose or due to the food they take in ; the Danaides are ex- 
amples of such insects as are also the Coccinellides and Cantharides. In 
the majority of these cases we find that with distastefulness is combined 
a system of warning colouration which advertises the fact, or which is 
sufficiently vivid to be associated with the distastefulness in the mind of 
the predator. That is, most distasteful insects are ‘ ‘ wamingly colour- 
ed,” so as to secure the maximum protection from their distastefulness 
by plainly indicating that they are distasteful. We are not here dis- 
cussing colouration, but we shall have need to refer to this fact again. 
The number of groups in which warning colouring occurs is very large. 

A rather doubtful device is the extremely hard and thick integument 
of some insects, beetles especially, often combined with horns, spines or 
other projections calculated to be troublesome to the consumer. It is 
difficult to find any other value in the intensely thick hard portions of 
the integument of some beetles, as also in the hard knobs and spines of 
many PentaUmidcBy for instance, and we may conjecture that the posses- 
sion of such an integument does turn the scale in favour of the possessor 
and against some unarmed insect equally available at the moment. 

Another device is to be found in the hairiness of so many caterpillars ; 
there is good ground to believe that a ha^ caterpillar is not as palatable 
to a bird, for instance, as is a smooth hairless one, and when we consider 
how indigestible chitin is and how much room the hairs take up, we can 
imagine why. This device is carried to an extreme when the hairs them- 
selves are poisonous as is often the case ; hairy caterpillars occur prin- 
cipally in the LymantriidcBy Lasiocampi^y EupterotdicBy Limacodidm and 
AfctiidcB ; those with poisoned hairs chiefly in the two former rai:ely in 
the last. 
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PLATE LII. — HlOaOLBPlDOPTERA. 

Mtkma eoniotalw, Hmpsn. LarVo. 

.> » P«p*. 
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Ufff^opygw mamitialit. Larva. 
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Phi/codet radiaif. 
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Finally, under our first eaiejirory, we may include the very 
sini])le device of the insect which covers itself with its excrement or which 
carries with it a pile of its cast skins or the cast skins of its prey, or which 
enchases itself in inedible and un])leasant material. The larvjc of some 
Chrusomclidw ar(' notorious for carrying their excrement ; many Fassi- 
dides do this, having a special process to carry it on. and having the open- 
ing of th(» alimentary canal placed so far dorsally that the excrement can 
be retained ; the larva of Podontia does this, as dosome fV/occr/t/c.s. 33i(‘ 
larva of the predaceous (^Itri/sopa go(‘s about carrying a pile of the suck(‘d 
out skins of its victims (see fig. 7(>, page 151), while some bepidoj»terous 
larva' w(‘ar their old cast skins Rwscha fold which carries tin' cast 

head-cases) (fig. 301, })ag(* -13t)) It is ])robable that tin* case of the 
Psychid larva made of dry twigs or leaves is mainly protective in thes(*ns(‘ 
that the bird does not care for the caterpillar with its out(T cas(* of dry 
material and so leaves it alone. The same is probably true of Caddis 
larvie (Tnrlioptera) which live in cases of small stones, shells and other 
indigestible materials. 

A number of sjiecies try to look distasteful ; they may do this in 
two ways, by looking like some unpleasant object, by looking like soim* 
insect tliat is of itself unpleasant. Of the first, the most conspicuous 
are jierhaps those insects which look like the drojipings of birds; a good 
example is the young larya of Papddt dcmolms , this starts life as an 
ordinary butterfly cat-erpillar of a dull brown colour ; it soon becomes 
white over a large part of its body (fig 2b2, pag(‘ 422), and when not 
feeding, rests motionless on a leaf in the full view of all birds that jiass: 
instead of hiding among the leaves, it conspicuously shows itself , to us 
it is a very good imitation ; jierhaps it is to a flying bird also. Another 
consjhcuous example is the genus Tarache , the moth of T no(abil:s is 
white with dull black markings ; instead of seeking shelter by day as 
most Noctuids do, it sits motionless (»n the top leaf of its foodplant , the 
wings closely applied to its body ; it has the shape and appearance ol 
a bird’s excreta, and we believe it is sutliciently successful to escajie its 
foe in that way. All the species of Tarache behave like this 

We have reh'rred above to the warning colouration of insects that 
are diatastelal ; but a very large class of insects that n'ally are not 
distasteful adopt this colouring and pretend to be ; an example is figured 
in the family Zipja^nda^ This mimicry of distasteful species may tak(‘ 
two forms ; an insect will be found to very closely imitate another found 
in the same locality ; or a whole number of insects in one ])lace will be 
found to have a general scheme of warning colouring (e.g , black and 
yellow) part of them being really distasteful, part being mimics ; the 
birds may, if the former are sufficiently »iumerous, associate this colour- 
ing with unpleasant insects and so leave ail alone* (me would imagine' 
that the ‘ frauds’ must add to the slaughter also of the g(*nuinely distaste- 
ful OIK'S, as if for instance, there were equal numbers of both, birds might 
go on trying for a long time and never be quite certain what they were 
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going to get. This subject is dealt with in two notable papers (Trans. 
Ent. Soc., London, 1902, p. 287, and Proc. Zool. Soc., London, 1^2, II, 
p. 230), and with a vast wealth of confusing nomenclature in Beddard’s 
Colour of Animals.” The sincere student with a profound faith in 
human nature may be cautioned against accepting any conclusions or 
facts not based on observation of insects in &eir natural conditions ; 
the search for explanations of insect colouring has almost rendered the 
whole subject ridiculous since conclusions have been drawn from 
Museum specimens, which have no relation to the lives of insects ; but 
it does not require much field observation to convince the student that 
mimicry of this kind is a real feature of insect life. 

In our second division we have included sUch insects as make 
special efforts to conceal themselves. Possibly this applies to every insect, 
except such as are protected hy devices coming under other heads. A 
great number of caterpillars, for instance, feed at night only ; so do most 
moths ; Perlidce Ephemeridce and some other Neuroptera appear only at 
night, when most birds are asleep and their chance of escaping is greater. 
These and other insects must also protect themselves during the day ; 
a green caterpillar sitting motionless among green leaves does probably 
escape the observation of predatory birds, wasps, etc., more often than 
one not so coloured ; the combination of such colouring with the habit 
of resting motionless by day is very common indeed, and when one 
realizes how constantly birds, wasps and stinging predators are search- 
ing for caterpillars, one can believe that the colouring and attitude are 
essential to the continuance of that species. We need not dilate upon 
this ; any observer of nature can see it for himself ; moths are extremely 
often found sitting motionless on bark, coloured like bark and really 
quite indistinguishable ; a great variety of insects are of this colour ; 
more are leaf-like or are sufficiently green to be invisible among green 
leaves ; the grass mantid is a splendid example of an insect that is 
invisible in grass; throughout the pages of this book we note examples, 
and they are not more fully illustrated for the simple reason that in a 
truthful illustration the insect would not be seen, and if the illustration 
accents the insect enough for it to be seen, it is not truthful. 

Finally there are insects that are supposed to escape by startling or 
frightening their enemies; we deal with this subject very cautiously 
because what startles us may not redfJy startle a bird or a toad or a preda- 
ceouB beetle at all ; in this subject again, conclusions have been freely 
drawn from insufficient data. The resemblance to a snake or to some 
weird large-eyed creature is one that is often quoted, for instance, in 
sphingid larvse ; the apex of the wing of the atlas moth is said to look 
like a cobra’s head ; the full grown larva of PapUiodemdeusiB said to be 
snake-like ; the caterpillar of the notodontid, Stauropus aUernus, looks 
like nothing else and is supposed to frighten its foes ; the large sphinmd 
caterpillar in the Himalayas which waggles its head backwards and for- 
wards, at the same time hissing, may ^ghten birds off : the caterpillars 
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tliftt su(ld.6nly cxtruds yellow or red. processes, or which dr&w themselves 
up and display eye-markings or ban^ of colour ; these are all instances 
of possible efforts at escape by startling or frightening an enemy. They 
are striking to see and, if we could see them in proper proportion might 
be very effective to us ; if a six-foot caterpillar suddenly hissed and two 
six-inch eye-spote glared at me I might be frightened. We cannot 
estimate these things properly because it is not known against what enemy 
they are aimed. It is probable that some are effective, that some were 
once effective or are becoming so and that we misinterpret many. 

The following summary of the more important devices used by 
insects may be oi assistance to the student : — 

1. Hard integument. 

2. Hairs and hairiness. 

3. Stinging hairs. 

4. Secretion of distasteful substances. (With warning colouring.) 

5. Use of excrement. 

6. Use of cast skins. 

7. Protective and cryptic colouring form and attitude. Sham- 

ming dead. 

8. Batesian mimicry. (Mimicry of a warningly coloured distasteful 

insect.) 

9. Mullerian Mimicry. (Adoption of a general scheme of warning 

colouring by edible as well as inedible insects.) 

10. Misleading and deceptive colouring. 

11. Terrifying devices, sounds, etc. 

12. Resemblance to unpleasant substances. 

In the above pages we have tried to indicate what is known, but we 
have no wish to give the impression that much is known ; every obser- 
vation bearing on this subject is worth recording ; every record of one 
insect actually found preying on another is valuable, provided both insects 
are identified at least to genus and if possible to species ; impressions 
gained from general observation are by no ineans so good as actual 
deductions from a mass of definite facts and it is to be hoped that this 
subject will meet with the attention it deserves in this country. 

We may close this subject by remarking that every student should 
bear it in mind when in the field ; the observation of living insects in the 
field is the least prosecuted branch of enquiry and it is well to keep an 
open mind on the subject ; an insect mimicking a distasteful insect may 
not now have the same distribution as its model, and this is, of course, a 
source of confusion unless one knows this ; there are many other 
misleading factors, but it is a sound practice to look at every insect with 
this problem in view, not straining it, not blinding oneself to facts^ 
but honestly endeavouring to penetrate to the truth. 
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Orneodid-® . ( Alucitid® ). 

The foremng divided into six distinct plumes. 

Less than ten species are recorded from India, wholly from the hills. 
A larger number is known from Ceylon ; the genus Omeodes includes our 
species, none of which will be found in the plains. The student will find 
descriptions in Meyrick’s papers in the Bombay Journal and elsewhere 
(Trans. Ent. Soc., London, 1907, p. 507). 

Ptbrophorid®. 

Small slender moths ^ in which the forewings are narrow and divided 
into two, three or four narrow lobes, the hindwings 
of one, two or three lobes. 

These moths are clearly recognisable from their form and the 
structure of the wings. Their appearance is extremely graceful, as they 
rest on leaves with the wings and legs extended and fly somewhat slowly^ 
Their colours are light, dull ochre and brown on a lighter ground 
colour as a rule. The body is slender, the abdomen ovate and long ; 
the long narrow wings are fringed with scales which in some species are 
in part capitate and rather large. The tiny legs are conspicuously spur, 
red and in some species the hindlegs are held out over the body and very 
noticeable. 

Of the few known Indian species several are known in the larval 
stage. The eggs are oval, not flattened, and smooth, laid singly on the 
foodplant (Plate LIII ) ; the larvae are slender, oval, the body set with 
spines and with capitate hairs which radiate from tubercular points ; 
they feed openly, as a rule, and are cryptically coloured to resemble the 
foodplant. Their perfectly oval form, the indistinctness of their seg- 
mentation, their clothing of hairs and spines, these characters render 
^them recognisable ; if a pupa is also found, there can be no doubt as to 
the recognition of the family since the pupa closely resembles the larva, 
having almost the same shape, fhe same colour, with the same covering 
of hairs and spines and l 3 dng openly on the foodplant as does the larva* 
It is soft and quite unlike the ordinary pupa of this order, being attached 
by a cremaster, and in some cases by a few threads of silk under the 
abdomen in which the hairs are entangled. Indian Pterophorids are but 
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incompletely known, and Me 3 rrick lias recently described a number of 
species. (See Journ. of Bombay Nat. Hist. Soc. and Trans. Ent. Soc., 
London, 1907, p. 472.) At least two are injurious to agriculture and occur 
widely in India ; others are known from different foodplants or have 
simply been captured. Over forty Indian species are described, 
largely from the Khasi Hills and South India ; some are widely spread, 
p.f/., Trichoptilus congrualu, Wlk., found generally over the tropics. 

Exelastis atomcsa^ Wals. (Plate LIII), is one common species in the 
plains, a delicate dry-grass-coloured insect with an expanse of 20 m.m. 
The eggs are laid singly on the flower buds, young pods and more rarely 
the leaves of the foodplant, which is commonly the pigeon pea (Cajanus 
indicua). The egg is oval, not flattened and not reticulate, of a greenish 
colour. A single moth has been found to lay 94 eggs, these hatching in 
about 4 days in hot weather. The larva feeds by eating into the soft 
growing pod and then into the young seed ; it remains partly outside on 
the pod, stretching in to get the seed and not wholly entering the pod . 
Having eaten one seed it makes a fresh hole opposite another. The larva 
is green or brown, or a mixture of both and closely resembles the colour- 
ing of the pod. The body is clothed with a dense pubescence of short 
spines and longer capitate hairs radiating from tubercular points. The 
median dorsal line is longitudinally indented with a slight ridge on each 
side. The larval life is from 2 to 4 weeks, depending on the temperature ; 
before pupation the larva spins a little pad of silk and also a light network ; 
the apex of the abdomen bears hooks that are fixed in the pod, the hairs 
of the pupa being entangled in the network ; the pupa is thus fixed to 
the pod in an exposed position ; it is soft, green or brown in colour with a 
close resemblance to the larva and with limbs and wings which are not 
fixed to the body; but are held in a straight line along the ventral surface- 
The anterior half of the pupa can be raised when the insect is disturbed. 
The moth hangs from the plant by the anterior legs, the hindlegs held 
out over^e body, the wings expanded but the hindwing so concealed 
under the forewing that it is not seen. The duration of life in this stage 
is apparently considerable, as moths live for over 10 days without food 
in confinement, and since the moth apparently lives over the time that 
foodplants are not available, waitii^ till she can lay eggs. This species 
is common throughout the plains and causes a considerable amount of 
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destruction to pigeon pea in the cold weather. It is not recorded as 
breeding in the hot weather and rains, and probably lives over as a 
moth. 

Sphenarches caffer^ Zell., has a similar life-history and its larva occurs 
sparingly on the pigeon pea with it. It also breeds on the leaves of 
Cucurbitaceous plants during 
the hot weather and rains, 
and is thus found breeding 
practically throughout the 
year. 

PlatyptUia brachymorpha, 

Meyr., is a moderately large 
brown moth, whose larva has 
been found eating into the 
flower buds of CeUia oaroma/n- 
deUana, a common wild plant 
in North India, growing during the cold weather. The larva is green 
with many brown scale-like hairs. Deuterocopua tmgat/rami, Zell., is a 
smaller ferruginous species, the forewing divided, the hindwing a 
simple capitate process, found sitting on plants. It occurs throughout 
the East. 

THaerotficha calUmeres, Meyr., is found sitting on the leaves of Aver- 
rltm caranibola, in great abundance at some seasons. The small gre 5 rish 
moth is very graceful, sitting with expanded wings and hindlegs held out 
over the body. The little green larva feeds on the leaf, letting itself 
down actively on a long thread of silk in a very curious manner ; the 
pupa is fixed to the leaf without any cocoon. Mr. Bainbrigge Fletcher 
has found the larva feeding in the flowers of Averrhoa hilimbi in Ceylon. 

SBSIID.S. 

iylear wings. — Hindtving mth vein 8 absent, vein Ic. present. Larva 
boring with 5 pairs of prdegs. Pupa in bore. 

A family of small moths, most of which have clear wings and mimic 
Hymenoptera. The wings are small, narrow and hyaline, the body 
narrow, the antennae moderately long and slightly clubbed ; the legs are 
often tufted with long hairs ; the flight is rapid and the moths are found 
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destruction to pigeon pea in the cold weather. It is not recorded as 
breeding in the hot weather and rains, and probably lives over as a 
moth. 

Sphenarches caffer, Zell., has a similar Ufe-history and its larva occurs 
sparingly on the pigeon pea with it. It also breeds on the leaves of 
Cucurbitaceous plants dining 
the hot weather and rains, 
and is thus found breeding 
practically throughout the 
year. 

PlatyptUia hrachymorpha, 

Meyr., is a moderately large 
brown moth, whose larva has 
been found eating into the 
flower buds of Cdsia coromm- 
deliana^ a common wild plant 
in North India, growing during the cold weather. The larva is green 
with many brown scale-like hairs. DeiUerocopus tengsPrcemi, Zell., is a 
smaller ferruginous species, the forewing divided, the hindwing a 
simple capitate process, found sitting on plants. It occurs throughout 
the East. 

Diacrotricha calUmeres, Meyr., is found sitting on the leaves of Aver- 
rhoa caranAola, in great abundance at some seasons. The small greyish 
moth is very graceful, sitting with expanded wings and hindlegs held out 
over the body. The little green larva feeds on the leaf, letting itself 
down actively on a long thread of silk in a very curious manner ; the 
pupa is fixed to the leaf without any cocoon. Mr. Bainbrigge Fletcher 
has found the larva feeding in the flowers of Averrhoa hilimbi in Ceylon. 

SESIIDiB. 

Clear wings, — Hindwing with vein 8 absent^ vein Ic. presmt. Larva 
boring unth 5 pairs of prdegs. Pupa in bore. 

A family of small moths, most of which have clear wings and mimic 
Hymenoptera. The wings are small, narroisr and hyaline, the body 
narrow, the antennse moderately long and slightly clubbed ; the l^s are 
oft^ tufted milk long hmis ; the flight is rapid and the moths are found 
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Eggs on pO€l of pigeon pea {Cnjnu^is indic^ts), 

,, magnified. 

L»arva, magnified. 

Second and thiid abdominal segments of larva. 
Pupa on pod of pigeon pea 
Moth, in noinial res-ting position. 

,, set. 
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flying in hot sunshine ; the resemblance to Hymenoptera is very marked, 
and in some cases it is known which species is mimicked. The wing 
expanse does not exceed two inches and is usually not more than one 
inch. Little is known of their life-histories, but so far as known, the 
larva is a borer in shoots of living plants, but has five pairs of prolegs : 
the pupa is in the shoot and is provided with hooks for moving in the 
galleries. 

Trochilium ommcUiceforme^ Mo., in Baluchistan was found in Peshin 
attacking poplar. (See I. M. N. Ill, p. 14.) Of the fifty odd recorded 
Indian species practically all are hill forms and it is unlikely that many 
species will ever be found to occur in the plains. 

Melittia chalciformis, Fabr., is well distributed over India, a small 
brown insect with bands of yellow. The specimens captured in the plains 
are rarities and these insects form no part of the real plains fauna. 

TORTRIClDiE. 

Middle spurs of hind tibice well developed, palpi obtuse. Hindwing with 
vein S free or connected to cell by a bar, vein Ic. present. 

Very little is yet known of this family in India and the student will 
recognise it only by the above characters. It is far less characteristic 
of the tropics than the next and has its greatest development in tem- 
perate regions. 

The moths are small and somewhat dull coloured, sometimes with a 
characteristic appearance due to the rather long forewing, the rather 
heavy scaling and the manner in which the wings are wrapped round the 
abdomen. The antennse are of moderate length, the eyes and ocelli 
well developed, the proboscis present, the labial palpi obtuse at the apex, 
the second joint roughly scaled. 

The life-histories of few Indian species have been thoroughly worked 
out in all stages. Mejnrick (Handbook of Lepidoptera) gives the follow- 
ing summary for the family as a whole : Ovum flattened-oval, usually 
smooth, sometimes reticulate ; larva rather elongate, with few hairs, 
with ten prolegs, living concealed in rolled or joined leaves or spun shoots, 
or in stems, or flowerheads or roots. Usually there are no markings ; 
hence the leaf feeding forms, being often very polyphagous, are hardly 
HL 34 



530 


LKriPOPTKRA. 


to be discriminated. The head is often black when young and light- 
coloured later. Pupa with segments 8-11 free, in the male 12 also; 
protruded from the cocoon in emergence, usually in the situation where 
the larva fed.” The protrusion of the pupa is worth note ; in other 
respects the larvae and pupae are much like those of Tineids. The moths 
fly at dusk and are rarely seen. 

The known Indian species include two destructive insects, the tur- 
leaf Caterpillar (Eucelis critica, Meyr.,) and the Sann stem borer (Las- 
])eyresia pseudonectis, Meyr.). More are likely to be found and the 
notorious codlin-moth of the apple (Carpocapsa pomonella L.) is 
included in the family. But few Indian species have been described, 
these chiefly in the sub-family Epiblemince, The student will find 
descriptions inMeyrick’s papers in the Bombay Journal. We mention 
such plains species as are known to us, but many remain to be found. 

Of the Epiblemince, over 30 Indian species are recorded, of the 
Tortricince 40, two in Ceracince and one in the Phaloniince. 

Epiblemince. Eucelis critica, Meyr., is a small dusky moth whose 
larva rolls the top leaves of pigeon pea (Cajanus indicm) in the rains. 
We figure the stages in Plate LV ; an account is published in Indian 
Insect Pests, p. 143. 

Eucosma paragramma, Meyr., has been reared from caterpillars bor- 
ing in green bamboos ; so few insects attack growing bamboos that it is 
interesting to find a caterpillar boring into so hard an object as a thick 
green bamboo. The larva is brown, with 5 pairs of prolegs, and pupates 
in the tunnel in the bamboo. Laspeyresia jaculcdrix, Meyr., is a small 
dusky grey moth found sometimes in abundance flying in shady places. 
The larvae are found in the bark of the sissu tree (Dcdbergia sissu) and 
occur there abundantly. Pupation takes place in a fine silken cocoon. 
Apparently these larvae are the hosts of a small Bombyliid fly, which has 
been reared from a batch of larvae in sissu bark ; the food of the larva 
is not known but it probably ^is the bark of the tree. 

The caterpillars spend the winter in the bark of the tree and have a 
curious habit of coming out at night during a few days in March, crawling 
about on the bark and, soon after daylight, retreating into the bark 
again ; immense numbers of them can be seen in the early morning on 
these days and the phenomenon is apparently so regular thafc the crows 
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know it, and we have in four successive years (1906-1^K)9) seen crows 
collected round trees on which these caterpillars were walking and 
feeding on them. Apparently this proceeding is preliminary to 
pupating and is probably the search for a good sheltered nook in 
which pupation can be accomplished in such a way as to enable the 
moth to emerge. The moths emerge at various dates during May and 
J une, and there are probably two broods, before the hibernation brood 
referred to above. The moths are found flying about gregariously and 
this species is quite commonly captured where the sissu grows 
abundantly. 

L. tricenira^ Meyr., is described from the Deccan, the larva tunnelling 
in the shoots of Sann hemp (Croialaria juncea), L. pseudonectis^ Meyr., 
has the same habit and was reared from Sann hemp at Surat, and in 
Behar. It is a common pest to this crop, and with the proceeding is 
probably widespread in India (Plate LIV). Of the remaining sub- 
families there appear to be no records of life-histories or any othei 
information beyond descriptions and localities. One species must be 
mentioned, whose systematic position is not known. Cryptophlebia 
rarpophagay Wlsm., was described from moths reared on Cassia fistula 
pods in Bengal (I. M. N., IV, p. 105). We also found it commonly in 
Gujarat on the wood apple {Feronia elephantum ) ; the larva (Plate 
XXVIII, figs. 11, 12) bores in the pulp, and when full fed prepares 
a silken cocoon covered in excrement in the fruit ; after a week the moth 
emerges. The same species also attacks litchi fruits in Calcutta 
(I. M. N., V., 121). 


Tineid.®. 

Palpi a^cute, middle spur of hind tibice developed, hindwing vein 8 free 
or connected to the cell by a bar, vein Ic. present. 

This large family includes small moths in which the wings are 
commonly narrow with a broad fringe of scales. They are superficially 
distinct in this character, but the above characters must be examined 
before the insect is definitely placed. They are as a rule of dull colour^ 
in accordance with their nocturnal habit, a section (including CEdemcdo- 
poda and Eretmocera), being very brightly coloured and diurnal. The 
antennas are a little longer than in the Tortricids^ the labial palpi 
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pointed at the apex and commonly upturned. The legs are long and 
spurred, the wings variously held but not wrapped round the abdomen. 



Fig. 344— GeLEC’HIA 0<)b8\PieLLA, larva, pupa, cocoon, imaco. 

The life-history of a considerable number of Indian forms is known; 
the egg is flattened, oval or round, often reticulate above ; eggs are so 
far as known laid singly. The larva is slender, usually with five pairs 
of prolegs, the body almost naked, and usually simply coloured, dirty 
white, orange, greenish or nearly black. The larval habits are extremely 
varied, some being seed- eaters, others living in spun leaves, boring in 
shoots, mining in leaves or in the bark of shoots ; some are household 
pests in flour and dried food stuffs, some eat dried insects, wool, etc., a 
few eat lac, scale insects and mealy bugs, while probably many live in 
dried leaves, under bark and in other dead vegetable matter. Very 
little is known with regard to hibernation and the like. In the main, 
the larvsB are found when vegetation is most abundant in the moist 
months ; these often hibernate as larvas and pupsB, but Leucoptera 
iphenograjita, for instance, emerges very abundantly as a moth in 
January to await the putting fdrth of new leaves by the sissu trees in 
February. Plutdla crucifera/rumy Zell., is a “ cold weather ” species (as 
are some other insects probably spread from temperate regions) in the 
plains and is found abundantly then ; it appears to spend the hot 
weather and rains in retirement at the roots of gr^es as an imago. 



PLATE LV. — Eucelis Criiica. 

Tcr Leap Roller. 

Ftg 1. Egg. MagniBed. 

2. Larva. 

3. Second and third abdominal legmentg of the larva 

4. Habitation of thd larva on the young plant of pigeon pea^ 
(Uo^antu tndicHB), with the pupa case from which the moth* 
haa emerged. 

^ I Imago. 


*1 







TINEID^. 


63S 


Several are destructive to agriculture and it is known that these are 
extensively parasitised by Hymenoptera ; whether there are other checks 
is doubtful. On account of these injurious species the family has an im- 
portance near to that of Noctuidce and Pyralidce, and deserves very care- 
ful study. The number of new species obtained by rearing shows that 
there is a large field for work and systematic collection at light would 
yield many. For descriptions of species the student must consult especi- 
ally Me)rrick’8 papers in the Journal of the Bombay Natural History 
Society, from 11K)4 onwards. Three papers of Stainton’s are valuable, 
in which he describes Indian species collected or reared by Atkinson. 
(Trans. Ent. Soc., London, n. s. Ill, p. 301 [1856] ; loc. cit., n. s. V, p. 
Ill [1858]; loc. cit., 3rd ser. ; I, p. 291 [1862]. There is otherwise 
little with regard to life-histories on record and we have referred below 
to the common species reared in tropical India. 

Gelechiinw. — Fifty species are recorded from India, of which a few 
have been reared ; Stainton in 1856 described 9 species of this sub-family 
obtained in Calcutta by Atkinson. Depressaria ric/ini, St., was reared 
from a green larva with black head which rolled the edge of the leaf 
of Castor. D. zizyphi, St. , fed on the ber tree ; Z>. ricinella^ St. , was reared 
from a green larva with black head and prothoracic shield, also found 
rolling the leaf of castor. 

Brachmia (Gelechia) hibifici, Htn., kd on Hibisem, (See Trans. Ent. 
Soc. , London, n. s. V, p. J 1 1 , for these and 14 other Timidw), It has been 
reared on bhinda (Hibiscus esculentus) in Behar, the larva living under 
a web on the ventral surface of a leaf and feeding on the lower epidermis. 
It pupates in webbed leaves. Brachmia dilcuticornis^ Wals., is a brown 
moth, large for a Tineid, whose larva feeds on the leaves of gular (Ficus 
glomerata). The larva grows to a length of two-thirds of an inch, of a 
sordid- white colour, with deep black hairs on the dorsal and lateral sur- 
faces ; it has a habit of curling up ventrally on being touched, showing 
the intersegmental constrictions. The full grown larva forms a cocoon 
of silk and hairs in a rolled up leaf ; apparently the larvae are nocturnal 
in habit as they are found by day in cracks in the bark. The moth has 
two distinct black spots on the forewing ; it is apparently cominon, 
having been found on both sides of the Indian continent. 

Ypsolophus includes two common plains species. Y. ochrophanes, 
Meyr. , is common on such leguminous plants as lucerne (Medicago sativa). 
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and Guar bean {Cyanwpsis p8oralioid('s). The larva is green, smooth 
and nearly hairless, with small lateral black spots, and black head and 
prothoracic shield. It webs together two top leaves and lives within, 
eating holes in the neighbouring leaves. It is a common insect in the 
rains. 1'. evidatUis, Meyr., has a similar larva that lives on the buds and 
leaves of sissu (Dalbergia aiasu), webbing the leaves together. Pupation 
takes place either between two leaflets or in the bark of the tree. The 
pupsp were also found in the bark of babul (Acdcta arabica), but it is not 
known that the larva feeds on this plant. 

Anarsia ephippias, Meyr., has a similar life-history and feeds on 
groundnut [Aravhia hjfpoqea). It has been found only in the rains and 
may have wild foodplants, probably Lvguminosa* It is figured in all 
stages in Plate LVI. Anarsm melanoplecia. Meyr., was described from 
a single specimen reared from a larva that bores down the green shoot 
of mango; its tunnel extends along the centre of the shoots till it 
reaches the limit of the new soft growth. It then pupates, after prepar- 
ing an emergence hole, in a cocoon of silk and frass. 

Andcampsis nerteria, Meyr., is the groundnut pest of Ceylon and 
South India, found also in the Sundarbans. The forewing is narrower, 
more bronzy in colour, with a light costal mark near the apex. The pest 
has been studied by Green in Ceylon who commente on the resemblance 
of the egg in miniature, to the groundnut itself. This insect is a serious 
pest, not yet known in Northern India, but likely to spread there. The 
larva is leaf mining and comes out to pupate in webbing between the two 
sides of a leaflet. It breeds also in Psoralea coryli folia, 

Gelechia gosnypiella, fisiuud., was described by Saunders in 1843 
from specimens sent from Broach. The larva is the notorious pink 
bollworm of India, Ceylon, Burmah, Straits Settlements and East 
Africa, whose life-history is discussed in Indian Insect Pests and the 
Agricultural Journal of India (Vol. I, No. 1). The larva bores into 

cotton bolls and feeds upon the oily seeds. 

* 

Gelechia tamaricella, Zell., is an European species bred from Jhau 
(Tama/rix gallica) in Behar. The larva webs together several twigs, 
living inside this shelter and feeding on the dry leaves. Gnorimoschema 
heliopa, Low., is another widespread insect, whose larva bores in the 
stems of tobacco and other solanaceous plants. It is a widespread pest 




PIjATE LVI. — Anarsia Ephippias. 
Gkocnd-ni’t Leak Roller. 

Fig 1 Larva. 

,, 2 Diagram of Imirs on aecond and third abdominal aegments 

of larva 

,, Habitation of the larva on ground-nut shoot {Arachis hypogea) 

after the larva has left it and has pupated. 

4 Pupa. 

,, r> Pupa fixed to the leaf. 

” j- Imago. 

7 I 
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in India, the larva causing swellings of the stems of young tobacco plants. 
The moth lays a single egg on the leaf stalk, the emerging larva boring 
down through the leaf stalk to the stem in which it lives. Pupation 
takes place inside the stem, the full grown larva preparing an exit hole 
through which the moth can escape. An account will be found in the 
Agricultural Journal of India, Vol. Ill, No. 1. BinsiUa niviferana, Wlk., 
is a remarkable species of comparatively large size with very large up- 
curved palpi, the forewings snow-white with dark-markings, the hind- 
wings yellow. The larva is a borer in the twigs of simul {Bombax mala^ 
baricum), entering at the leaf-axil and tunnelling in the centre of the 
shoot : it is a profuse producer of silk ; there are five pairs of forelegs 
and little adaptation to the boring life. When full-fed the pupa 
emerges, spins a pad of silk and pupates openly on the branch or leaf ; 
it is firmly attached by the many hooks of the cremaster and closely 
resembles a Lycaenid pupa ; there is no girdle but in shape it is like 
a Lyca)nid pupa and is quite naked and roughened. The moth 
rests by day openly on leaves and very closely mimics a bird’s excre- 
ment. This remarkable insect is not uncommon in the plains, the larva* 
being found in July. Bingham figures a pupa and imago of B, barrowi^ 
Bingh., found on the same tree at Maymyo. (Trans. Ent. 8oc., London, 
1907, p. 177.) Phthorimwa operculella^ Zell. (Lita solanella), is the 
destructive potato moth of the Mediterranean, United States, America 
and India. The life-history is shown on Plate LVII. It is almost 
certainly an importation to India with seed potatoes and has spread 
over Bombay, the Nilgiris, the Central Provinces and as far East as 
Patna. The larva mines in the leaves of the growing plant or bores in 
the tubers and the pest attacks both the growing plant and the stored 
tubers, being thus extremely destructive as the seed-potatoes kept 
from one season to another are destroyed. Epithectis studiosa, Meyr., 
feeds as a larva in dried herbarium plants in Ceylon (Meyrick). 
Sitotroga cerealella, 01., is recorded from Kulu, as attacking maize 
cobs. It is widespread in India attacking stored cereals, rice 
especially. 

XyJoryceincB.— Thirty-one Indian species have bean recorded by Mey- 
rick, mainly from the hills. Antram has reared Metathm^a simbleula, 
Meyr., from branches of tea (Meyrick). Nephantis serinopa, Meyr., has 
proved a serious pest to palms in Ceylon and South India, the black- 
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headed caterpillar stripping the leaves. Procometis (Hyostola) trochala. 
Mcyr., is a very large moth for a Tineid, of the colour and form of a 
Galleriid moth, reared from larvae found feeding upon the dry fallen 
leaves of sugarcane. The larva fixes two leaves together with silk and 
lives within, moving gradually along and placing cross threads as it 
goes, so that its excrement is caught in the threads and the path of 
the larva can be traced for over a foot between the leaves. It feeds 
on the dry leaf and pupates between the webbed leaves. 

(Ecophorina\ — Six Indian species are described. This sub-family 
is notable for including a species commonly found upon lac in India, 
Hypatima (Blastobasis) puh)erea, Meyr., having been reared from Bengal 
lac and occurring as a serious enemy to this valuable crop, with the various 
species of Eublemma. The larva feeds not only in the insect on the tree 
but in the dry shellac on the cut stick and it is necessaiy to fumigate 
the rains crop of lac to free it of the caterpillars, unless it is immediately 
scraped and manufactured. (See Agric. Journ. India, 111, No. 2.) 

Stemmina. — Four species of Agriophora are recorded by Meyrick, 
of which Agriophora rhombota, Meyr., is injurious to the tea plant. (An- 
tram). 

CoprofnorphincB, — This includes two species of Coprovwrpha de- 
scribed by Meyrick from Assam. 

Elachistinw, — Less than twenty species of these small moths are 
recorded from India. Laverna mitmscB, 8t., is one of Atkinson’s finds 
in Calcutta, the larva feeding on the seeds ol Mimosa (? Acacia) arabica. 
Stagmaiophora promaeha, Meyr., was reared from a leaf mining larva 
found in Phaseolus mungo ; the orange larva pupates in a thin cocoon 
of white silk. Stagmaiophora cariacella, Meyr., is a tiny red-brown moth, 
which can be bred in abundance from dry cotton seeds left too long on 
the plant. The caterpillar is red, not unlike that of Oelechia gossypiella^ 
only smaller and deeper coloured, and it is not found in the green boll 
or in unripe seed, as is this latter, and so is not destructive. We have 
reared this from cotton seed fr^ many parts of India, and I. H. Burkill 
sent it in from Amherst, Burma. 

The TincsgeriidcB of the Fauna of India, Vol. I, are included by 
Meynck in Elaehistincs. These small moths are among the abundant 
insects of the plains, seen flying by day or sitting upon plants in the 




PLATE LVII. — Phthorimaba Opeboulbixa (Lita 

Solanella). 

Potato Moth. 

Fig. ]. A potato plant showing injury caused by the larvap. 

,, 2. Moth resting on plant. 

,, 3. Potato tuber showing evidences of caterpillar attack in t 

masses of excrement at the eyes. A cocoon on the tuber 
,, 4. Potato tuber cot open to show damage caused by caterpillar 

,, 5. Potato tuber showing the track of the caterpillar and tl 

pupa. 

,, 6. Young larva. 

7 . Imago, male. 

} „ female. 

„ 10. Pupa. 

, 11. Adult larva. 

M 12. Eggs deposited at the eye of a potato tuber. 
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open. They superfieially resemble Timnds, but an* brightly eoloured 
and are not erepuseular. 'I'he long hindlegs are lield u]) jji a striking 
manner when the little insect is at rest and one may eomnionly see tin* 
moths coupling on the top leaves of a jilant. There are tour Indian 
species mentioned by Hampson, of which two are common in tlie 
plains (Edethaiojinda vlerodendrohcUa, Staint , has tlie for(*wing r(‘d, 
the hindwing orange The larva leeds on i^Jvrodendroh , of wliudi 
several sjiec'ies are common in wastt* lands, webbing togeth(*r the top 
leaves (See Stainton, Trans Knt Soc , London, ISoO, p 125) It has 
b(‘(‘n reared im (^ivrodviulron nifoti muttuw and AnisotneU-s omta : t-lu* 
larva is brownish, with few short hairs and welis uj) tin* top of the 
shoot ; it })upates in a thin silk cocoon in tin* bunch ol leaves, the 
moth (‘merging insnle tin* cocoon. It is lound in tlu* hot weather and 
rains in tlu* plains () cyp/v.s, Mevr , \\as rear(*d Irom a colony of lac, 
{T(irltardf(t (tlhnzKv) in (5‘vlon ((Jreen) ErrlttHxrHi nn pddvila, Wlk 
IS far more common : the lorewing, thorax and l(*gs an* metallic bliu* 
with yellow spots, the abdoim*!! vcdlow with a dark band Stnllnuopodu 
(^Euloscelis) f /irons, M(‘vr , was reared from dark coloured sl(‘nder larva* 
found feeding in sunflower heads, the larva has a black hc'ad and 
prothoracK' shield, tin* hodv naked, bla(*k, with five pairs of prol(*gs . 
the sunflower seeds do not a]>p(*ar to be eaten, but tin* dri(*d F’(‘niains of 
the dowers. Pupation took place in tin* h(*ad between the seeds Tin* 
moth IS a slender ins(*ct, with narrow yellowish wings, the apical two- 
thirds brown 

(lilidanofi H(i‘ — A small number ol specii*s known as y(‘t only Irom 
( ’(‘vloii 

(haciiarnHd — This sub-famil v has r(‘c(*ntly been list(‘d by Mevrick 
(Journ Bombay Nat. Hist Soc XVliJ, No 1). with 4 1 species recordt'd 
from India Lit/ioroUrt is (ndiclm, JVI(*yr , has b(*(‘n r(*ared from larva* 
mining the leav('s of tree-cottons in the jilains The larva is llattened 
but has legs and dve pairs of suckerfeet ; the niiiu* is \ isible on tin* lowi*r 
surface of the l(*af and the pupa is found in it. Tin* moth is very small, 
with brown forewings bearing three obli(jue silv(*rv bands. L. han/tiind, 
Stn. was br(*d in Talcutta by Atkinson, who d(\s(*rib(*s the larva as mining 
tlie leaf of Raidtiniu purpurea (Trans. Ent. Soc. Ijondon, ISod, ]). 501. 
Aerorerco ps ((Vinopomorpha) fneifuut, Meyr. is a tiny white and brown 
moth, whose larva mines the leaf of Kakaronda (Hluuiea balsumijera), 
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as many as four or five tiny green larvsB being found in one mine. The 
pupa is in a silken cocoon in the mine, the moths emerging in April and 
May. A, telestis, Meyr., was reared from a leaf-miner of Pitha (Trewia 
nudiftora) in Behar and A. phalarotis, Meyr., from a similar leaf- miner 
in Chichira {Achyrarithes as para). A. (Gracilaria) terminaliw, Stn., was 
bred by Atkinson from larvso mining the leaves of country almond 
(Terminalia catappa). This and other Indian species are figured by 
Stainton (Trans. Ent. Soc., London, 1862, p. 2i)l). A, (Gracilaria) 
orientalis, Stn., was described from specimens reared on Baiihinia by 
Atkinson (loc. cit., 1856, p. 301). Gracilaria octopunctata, Meyr., is a 
small dark moth with four yellowish spots on each forewing ; the larva 
rolls the small leaves of sissu (Datbergia sissu)^ forming a small mass of 
often dry leaves in which it lives and pupates. The pupa is sometimes 
in a web of very white glistening silk on a leaflet. Grcuilaria theivora, 
Wlsm., is a pest to tea in India and Ceylon ; the larva mines and rolls 
the leaf. (Ind. Mus. Notes, II, 49.) 

PliUeUince. Over twenty species are recorded from India, largely by 
Meyxick. Simcdhis orthogona^ Meyr., has been reared on Sahra (Psoralia 
corylifolia) in Behar ; the larva is green with a brown head and a row 
of black tubercles on each side of the body: it feeds on the leaf, 
pupating under a slender white cocoon on the leaf; it is common yearly 
in July. Phycodes radiata, Ochs., is a rather conspicuous moth, common 
in the plains (Plate LII, figs. 7-10). The larva is a leaf-roller, feeding on 
pipal {Ficm religiosa) and other wild figs as well as on the cultivated 
fig (Ficus carica). It pupates either on the leaf or, if before winter, on 
the bark, making a stiff oval cocoon, flat and shiny. During winter it 
hibernates as a larva or pupa, moths emerging in April when there is 
another brood. BrerUhia huthusalis, Wlk., is a delightful moth with 
broad wings delicately crumpled, which is found sitting on Marigold 
flowers during November and December ; it is comparatively common, 
not easy to capture as it flies with a quick dancing motion when dis- 
turbed. Plutella maculipennis, Curt., the Diamond-back moth, is com- 
mon on Cruciferous crops during the cold weather, especially in veget- 
able gardens. It is an almost cosmopolitan insect and, in India, spends 
the hot weather and rains as a resting imago in. shelter. 

Tineince. — ^About twenty species are recorded from India, a very 
small proportion probably of those occurring there. Lewsoptera spheno* 
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graptay Meyr., is a tiny white moth, the narrow forewing tinged with 
ochreous at the apex and with a distinct black apical spot and fuscous 
bars. The larva is a miner in the leaf of sissu (Dalbergia smu) and is 
at times extremely destructive to young plants. The moth is curiously 
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Fig. S45 Plutella maculipbknis [I. M. N.] 

abundant in the cold weather when the leaves of the sissu fall, great 
numbers collecting in bushes, plants, wherever there is cover ; at dusk 
they come out and fly about. When the sl,su puts out young leaves 
in February, they lay their eggs, a single small egg on each leaflet. 
Tineids are not often a marked feature of the insect life of the plains, 
but this species cannot fail to be noticed in January and February, 
where this tree grows abundantly. Crypsithyris lon^icomis^ 8tn., 
is the moth whose larva lives in the little oval case found commonly 
on plastered walls in Indian houses ; the case is of fragments and 
apparently spiders’ webbing woven up with silk and the larva moves 
slowly along the wall. Its nourishment is apparently the size in the 
whitewash or some similar organic material. The pupa is in the case 
which is then hung from the ceiling by a thread, the pupa emerging 
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at the upper end for the moth to escape. This species is attacked by 
Hymenopterous parasites. The larva of O'pogona ahalinota, Meyr., 
feeds ill the dry stem of Gurur (Polypodium quercifolium)^ reducing 
it to a mass of frass and dust amongst which the full grown larvae 
pupate in white silken cocoons, covered with frass and dust. The 
larvae were found in January, the moths continuing to emerge from the 
1st February to 11th March. Green found the larva? otOpogona chala- 
nitis, Meyr., in the fungus beds of termites in Ceylon. Sdomorpha 
tineoides, Wals., is not uncommon in dried tobacco leaves in India, and 
may do a considerable amount of damage if neglected (Plate XXVIII, 
hg. 10). /S. rutella, Zell., is recorded as attacking blankets in Calcutta, 
Tinea pachyspila, Meyr., as living in a case on woollens and furs in 
bungalows in Ceylon (Meyrick), and Tinea tapetzella, Linn., was reared 
from wool in (^alcutta. (Indian Mus. Notes, III, 5, (56.) Walsingham 
described a species as Ereunetis seminivora, which was bred from pods 
of Cassia occidentalis in Bengal. (Indian Mus. Notes, IV, 107.) 
The moth is dark chocolate brown with a pale ochreous band from 
base to apex of wing : the position of this species was uncertain 
owing to lack of material and until the species is found again, must 
remain doubtful. Tischena Meyr., is recorded as mining in 

the leaves of ber (Zizyphus jujuba), at Puri, as many as twenty larva? 
in one leaf (Meyrick, Rec. Ind. Mus., II, 309). 

Dasyses rugosellus, Stn., is recorded as living in wood in India and 
Ceylon. (Indian Mus. Notes, V, 103.) It has been reared from larv«e 
found in mango and gular bark, as also in the frass of a Cerambycid 
borer in mango. It pupates in a silken cocoon in the dust or bark, the 
pupa wriggling partly out. Strepsiphura cheradota, Meyr., is a small 
brownish moth reared from larvue found rolling the leaves of the pipal 
(Ficus religiosa). 

AdelincB. — One species of Adela and ten of NetMiois from sub- tropical 
India are included herein. 

CoUecMng, — Every Tineid ii worth collecting and pinning at once 
if it be in good condition. The wings need not be set, but those of one side 
at least must be separated from the body and from each other to admit 
of study. The finest silver pins on pith must be used. Besides collect- 
ing, much rearing has to be done and every one reared is a gain. Larvae 
are not always easy to find, but chance throws them in the way of a col- 
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lector who is looking for them and nothing else. Me 3 rrick ’8 printed in- 
structions to collectors are useful, and Kearfott has an extremely valuable 
series of papers on collecting, pinning, etc., in the Entomological News 
(U. S. A.), for March, April and June 1904. Our knowledge of the group 
would be much increased if there were workers in this subject alone in 
so favourable a field as India. 



Pig. 346-~Phas8U8 malaiubioub in 
BBSTINQ ATTITUDK K 1 . 


HEPIALIDi®. 

Both wings with twelve nervutes^ 
the cell of the hindwing emitting 
mote than (). No maxillary 
palpi or tibial spvrs. 

These are large moths of 
peculiar facies, found solely in 
the hills, none occurring, or very 
rarely, at low elevations or in 
the cultivated pains. They are 
regarded as the most generalised 
of existing moths, after the 
Micropterygidcp, the wings being 
but little specialised. The 
antennae are short and filiform, 
the legs short, the proboscis not 
developed. The narrow wings 
and long body suggest the 
Cossid moth. 

So far as known, the larvae 
are borers in plants, often in 
roots. Phassus is the best known 
genus in India, with several large 
species. Only twelve are recor- 
ded as Indian. Phassus mala- 
baricus^ Mo., was reared from a 
larva boring a tea bush in the 
NUgiris ; the moth hangs by day 
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by its forelegs, with the wings wrapped round it, in the position a 
flying fox or bat has. The larva bored down the root of the tea bush 
from the soil level, the pupa lying in the bore towards the opening, 

THYSANOPTBRA —Thrips. 

Small insects, tcith tux) pairs of narrow fringed wings. 

The order is very incompletely known in India, chiefly owing to the 
small size of the inserts composing it. Our common forms are less than 
one-tenth of an inch long, of 
dull colouring. The head is 
short, the antenna* moderately 
long and inserted on the ex- 
treme front of the head ; there 
are compound eyes and o(^ll 
and the inconspicuous mouth- 
parts are on the under surface 
of the head towards the thorax. 

The trophi are peculiar and in 
some species are formed for 
lacerating the epidermal tis- 
sues of plants, the resulting 
sap or semi-liquid matter 
forming the food. In a 
number it is uncertain to what 
use the trophi are put, and 

it is stated that they are sue- Fig. 347 —Thrip8. 1— Euo. 2, S-Nymphs. 
torial in function. ♦— Rbstiho rymph. 5*— Imago. 

The thorax and abdomen- are slender, the latter tapering to the 
apex ; the wings are often reduced or absent — ^when present consisting 
of a slender stiff portion bearing a fringe of hairs on one or both sides. 
In repose they are carried over the abdomen. The apex of the 
abdomen is either composed of two valves or of a tubular structure ; in 
many species a drop of liquid issues from this tubular end and is carried 
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on long hairs until deposited. The legs are formed for running, are 
rarely used for leaping, and terminate in a one or two- jointed tarsus 
and a peculiar vesicle. There are many peculiarities of structure in 
the trophi, tracheal system, etc., which we cannot touch on here. 

Extremely little is known of the life- history. Eggs are laid in or 
on the tissues of plants (usually leaves), under bark, in crevices on the 
soil and in other sheltered situations. There are said to be three moults 
in the life of the emerging nymph, which is similar in general structure 
to the adult ; at the third moult the insect appears with external wing 
lobes and rests until with another moult, it becomes winged and mature. 
This fourth irstar is then an intermediate state between an ordinary 
maturing nymph and a true pupa. Thrips are found on plants, usually 
in flowers and often in great abundance. Some are found only on leaves 
and they may cause damage to plants by lacerating the epidermal tissues 
and gradually destroying the leaves. Others are found only in flowers 
and it is surmised that they feed upon pollen. In Australia some are 
found causing galls. A large number are also found under bark and 
in turf. Thrips are commonly reckoned among injurious insects and 
Physopus Tubrocinctay Giard, is a serious pest to cocoa in the West 
Indies, to which place it was probably introduced from Ceylon ; others 
are injurious to cereals, etc., in Europe. Two cases have been seen in 
India of very slight injury to plants by thrips, and we believe these 
insects are commonly harmless. The species attacking tea in Sikkim 
are of greater importance and have in recent years done much damage. 

Uzel observes that, while in some species both sexes occur, in some 
there are only a small number of males, the majority of the females 
reproducing parthenogenetically ; in others, there is one sexual genera- 
tion yearly, while in a number, no males have yet been found. He also 
notices that in some species normally wingless, winged females or 
winged forms of both sexes appear occasionally, for the purpose of 
spreading the species to new spots. 

The monograph of this order by Uzel is written in Bohemian (with a 
German synopsis) and mentions three Indian species out of 136 then 
known (1896). He divides the order as follows:— 
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1. Female with an ovipositor. Wings with two internal and one 
marginal vein. (Terebrantia). 

1. Antennep nine- jointed. Ovipositor curved upwards. Molothri- 

pidcB, 

2. Antennae six to eight- join ted. Ovipositor curved downwards. 

ThripidcB. 

II. Female without ovipositor. Wings veinless or with one short 
internal vein. Antennae eight- jointed. Body flattened, apex 
of abdomen tubular. (Tubulifera) PhlcBOthripidce, 

The recorded Indian species are members of the last family ; Idolo- 
thrips halidayi, Newm. and (?) PhlcBOthrips anacardiit Newm., were 
described from specimens found on Anacardium in Mysore, while (?) 
PhloBOthrips stenomelas^ Newm., was found in Ceylon. The species 
described as Physopus rubrocinctm, Giard., also occurs in Ceylon and 
belongs to the ThripidcB^ as do the tea thrips. 

Very little is known of thrips in India, though they occur 
commonly. We have two species which are destructive to pulse crops, 
but they have been found only once. Another is known to attack 
opium, a fourth is recorded as attacking turmeric in' Madras. (Indian 
Mus. Notes, I, p. 109.) 

At least one species is common in flowers, the flowers of Sann Hemp 
{Crotalaria juncea), being commonly full of a harmless thrips. Others 
have recently been destructive to tea in Darjeeling and other larger 
forms have been found. There is probably a considerable number of 
species which require collecting and observing. Specimens should be 
preserved in spirit, as they are useless dry, unless exceptionally large. 






PLATE LVIII. — External Anatomy of a Ply. 


Fig. 1. Vertex. 

„ 2. Front. 

„ 3. Fronto-orbital bristles. 

„ 4. Vibrissa. 

„ 5. Palpi. 

,, 6. Scutellum ; the part l)ing below this is the Mesonotum 

„ 7. Haltere. 

,, 8. Pre-apioal bristle, 

In the left-hand figure the veins of the wing arc marked thus : the 
Costa, Sub-costa, Cross- veins, Anal veins, and the two Basal cells are black. 
The four Posterior colls are lightly dotted. The Radius and its branches 
are red, the Media green, and the Cubitus blue. 




DIPTERA. - (Flies.) 

By F. M. Howlbtt. 

The antennae moderately long and many-jointed, or t|ulte short with 
few Joints of which the last la thick and begrs a bristle-like process. 
The mouth«parts for sucking, sometimes for piercing also. One pair 
of wings (mesothoraclc), hyaline, with few cross. veins, occasionally 
hairy or scaly. A pair of metathoracic haiteres. The body bristly, 
hairy, scaly, or bare. The metamorphosis complete; the pupa may 
be bare with the limbs free, or may be enclosed within the last larval 
skin. The length of the Imaginal life is often greater than the larval, 
the latter frequently very short. None of the Diptera are very 
large, and many are very small None al^e truly social. The larvas 
are without feet ; a large number are parasitic on Insects and a few 
on mammals ; very many others are scavengers, while some are 
predators and herbivores; many are aquatic. The adults Include 
very many flower-haunting species and some predators and blood- 
suckers. 

The Diptera are separated into two big groups corresponding to the 
way in which the pupa or pupa-case splits when the adult insect emerges. 

Those families in which there is 
Orth orb a split more or less straight down 

the back of the thorax are group- 
ed together as OETHORHAPHA 
(i.g., “ straightorack while those 
in which the split runs round 
the end of the pupa-case (fig. 
348) are called CYCLORHAPHA 
{%. e., roundcrack ”). 

Of course it is often impos- 
sible to see the way in which 
any particular fly escapes from 
the pupa, and these divisions would be useless were they not also 
indicated by other characters more easily observed. The Ortho- 
rhaphous pupa itself differs from the Cyclorhaphous in that the latter is 
enclosed in the last larval skin, which remains surrounding it as a 

35 
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Fig. 3W9-A Fruit-fly (dacus) BMERaiNo from 
ruPARiuM. (From lifb.) 


protecting case, the pupa and its case together being called a ‘ ‘ pupa- 
rium.” In the Orthorhapha, with few exceptions (e,g,, the family 
StratiomyidcB), we find, 
on the other hand, that 
the last larval skin is 
completely shed and cast 
aside, leaving the pupa 
bare and unprotected ; 
in such pupsB the limbs 
and general shape of the 
future imago can be seen, while in the Cyclorhaphous puparium all these 
details are completely concealed by the hardened and contracted larval 
skin which encloses the true pupa. This difference in the type of pupa 
is associated with a difference in the way the fly gets out of it : in the 
Orthorhapha the splitting of the comparatively weak pupa-skin is 
effected by what we may call “ hunching the shoulders,” and the top 
of the thorax is the part of the fly’s body which is first exposed. The 
Cyclorhapha employ a different method, perhaps owing to the less yield- 
ing nature of the hardened skin which surrounds the true pupa. In order 
to escape, the fly, instead of trying to crack this skin along the thorax, 
pushes out the end of it and emerges head foremost. To push out the 
end it cannot use its feet and limbs, since these are confined mummy-like 
in the puparium, but it gets over the difficulty by the help of a very 
remarkable structure, in the shape of an expansible balloon arising from 
the head. When inflated with liquid from the body, this balloon (called 
a ” ptiUnum ”) pushes off the end of the puparium and releases the fly, 
whose escape is rendered easier from the shrinking of the body due to 
the absence therefrom of the liquid used to inflate the balloon. (Figs. 
349, 360.) The ptilinum is afterwards deflated and disappears into the 
head, leaving the scar called the “ frontal suture ” as evidence of its 
existence (fig. 407). All flies with this frontal suture are Cyclorhapha. 


It should be noted that three families (PlatypezidcB, PijmncuUdcB and 
the big family SyrphidcB) are* included in the Cyclorhapha although 
they do not possess a frontal suture : they are therefore known as Cyclor- 
hapha ‘‘ Aschisa ” (t.e., without suture), being classed with the Cyclor- 
hapha because of the mode of splitting of the pupa-case as well as 
by the form of the antennae and by their possessing a small but sys- 



INTR0DUC3TI0N. 


647 


tematically important structure in the shape of a minute sclerite just 
above the base of the antennae, called the frontal lunule (fig. 405) which 

is characteristic of aU the Cy- 
clorhapha. Apart from these 
three families the rest of the 
Cyclorhapha consists of a vast 
number of species possessing 
both lunule and suture, and 
hence known as Cyclorhapha 
“ Schizophora ” {i.e., “pos- 
sessing suture”). House-flies 
and blue bottles belong to 
this group. The Cyclorhapha 
as a whole are also distinguish- 
ed by their antennae having 
not more than three joints, the 
third foint showing no signs of 
being segmented or made up of 
more than one piece, while it 
bears on its upper side an 
“arista” (fig. 361) which is 
quite thin and hair-like and 
frequently plumose or pube- 
scent. The palpi are unjoint- 
ed. The Cyclorhapha are 
thus divided into two groups, the Aschiza and Schizophora. The 
Orthorhapha are likewise divided, but here the division is based 
mainly on the structure of the antennae. The first group, the 
Orthorhapha “ Nemocera ” “thread horn”), generally 

have 4-jointed palpi and long antennae usually composed of a dozen or 
more similar freely-jointed segments, while the second group, the Ortho- 
rhapha Brachycera “ short-horn ”) have palpi of not mote than 
two joints, and short antennae which show various grades between the 
many-jointed Nemocerous antenna* such as that of mosquitos or 5 m»«* 
Hum (fig. 351) and the simple short three-jointed antennu of the Cyclo- 
rhapha. Prom the Cyclorhaphous antennae those of the Orthorhapha 
Brachycera differ in that they usually show pretty clearly that what 
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may look like the third joint and its continuation (arista) is really made 
up of several joints or segments joined together. It may be noted that 
when, as in many Brachycera, the “ arista ” is thick and terminal, it 
is generally called a “ style,” to distinguish it from the very thin 
usually dorsal arista of the Cyclorhapha. 

Putting what has been said above into tabular form, we have — 
Orthorhapha, with pupa generally (1) Nemocera including mosqui- 
free, the fly emerging by a split tos, gnats and the like, witih many- 
along the top of the thorax. jointed antennse and four or five- 

jointed palpi. 

(2) Brachycera including the big 
horse flies ( ‘ ‘ Dans ’ ’ ) and a variety 
of others, with palpi of not more 
than two joints and antennss of 
various forms intermediate between 
Nemocera and Aschiza, but 
generally showing at least traces 
of more than three joints or seg- 
ments. 

Cyclorhapha, with pupa enclosed (3) Aschiza including many 
in last larval skin, the end of this hovering flower-flies, with frontal 
being burst open by the fly on em- lunule but without frontal suture, 
erging. Antennee simple, 3-jointed with 

arista. Palpi unjointed. 

(4) Schizophora including house- 
flies, bluebottles, etc., with lunule 
and suture. Antennae simple, 3- 
jointed vdth arista, as in Aschiza. 
Palpi unjointed. 

To these we will now add two more groups, whose members can 
generally be recognized without difiiculty. 

(5) Pupipara including the well- 
known crab-like dog-flies. Parasitic 
sometimes wingless insects of 
curious shapes, flattened, with lea- 
thery skin. They lay no eggs, but 
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' * produce their young as larvsB or 

pup®. 

(6) Siphonaptera, Fleas. Parasi- 
tic wingless jumping insects with 
narrow flat-sided bodies and lea- 
thery skin. 

These two groups are so much modified in accordance with their 
parasitic mode of life that they are easily distinguished from other 
Diptera, and we shall at present consider only the first four. The classi- 
fication of these given above depends on the structure of antennas, palpi, 
and head, but there is another character, the venation, which is of con- 
siderable importance (See p. 5.53). 

The life-histories, while very various in detail, exhibit a general 
broad similarity. The larvae in the Nemocera are mostly aquatic or 
inhabit wet places, the former usually developing into floating pupae. 
Very few of the larva 3 are predaceous, most of them being vegetarians 
or scavengers, and the images are in many cases blood-suckers (Mos- 
quitos, Midges, Sandflies, and Simulmm). One family, the CecidomyiidcB, 
includes many gall-makers. The larvae of the Brachycera are only 
occasionally semi-aquatic or aquatic (e.gf., Tahamdce, the horse-flies, 
and StratiomyidcB) and are mostly either predaceous or parasitic on 
other insects ; a few are scavengers. The adult Tabanids suck the blood 
of animals ; several other families suck the juices of insects, while those 
flies which develop from parasitic larvae generally frequent flowers and 
suck nectar. 

In both the Nemocera and Brachycera most of the larvae have a 
distinct and well-formed head which is clearly separate from the tho- 
racic segments. 

The larvae of Aschiza and Schizophora are of a different type, for in 
these the head is very small and either habitually retracted or poorly 
developed, without any neck or distinctly marked division from the 
thorax, while the jaws are generally represented by two small hooks 
which work up and down, and not horizontally as in many Nemocera- 
With the exception of some Syrphidee we do not know of any 
predaceous larvsB in these groups ; a few are aquatic, a considerable 
number attack living plants, and a still larger proportion are scavengers 
or are parasitic on insects or mammals* 
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Excluding the aquatic and some of the parasitic forms, the general 
appearance of the larva is much the same in the great majority of the 
species. The tail end is thick and blunt, bearing two chitinized patches 
marking the openings of the posterior spiracles : from the tail the body 
tapers toward the head, which is quite small, eyeless, and furnished with 
a pair of downward-curving booklets which serve as jaws. The adults 
are nearly all flower-flies ; a few are predaceous and there are a small 
number of species which suck blood. 

If we except the Fleas, Mosquitos, Sand-flies, and perhaps some 
Midges, we may say that no Diptera appear to be nocturnal. Excepting 



Fijf. 351— A^TKNNA OF (a) CULIOID, {b) SlMULIlD, (r) Tabanid, id) 
DoLicBopii), {e) Sybphid, (f) Murciu. Shoeing piffbrent dk- 

GRRES OF SHOKTXXING AMD 00&1PA0TNB8S. 

{AJfinr V^nutoek and Sharp,) 

the predators and blood-suckers, the adults frequent either flowers or 
filth. Hibernation where it occurs apparently takes place most often 
either in the larval or pupal condition, but sufficient information on this 
point has not yet been accumulated, and some ffies (e.^., Mosquitos) 
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are known to hibernate as adults. Not much is known about the past 
history of Diptera, but from the study of insects preserved in amber it 
appears that the oldest forms are among the Nemocera, and that the 
Schizophora are of much more recent development. Now if we com- 
pare these two groups we shall see that development has largely taken 
the forms of reduction, shortening and simplification of parts, rather 
than the production of new ones. This does not apply to the ptilinum, 
which is an organ not possessed by any of the Nemocera, but it does apply 
especially to the antennae, palpi, and venation. Fig. 351 represents 
two antennae of Nemocera, two of firachycera, and one of Aschiza and 
Schizophora. The possible course of development is clearly seen where- 
by a nemocerous antenna might in course of time be modified into the 
compact three-jointed Muscid pattern (/). 

So also with the maxillary palpi (labial palpi are very rarely 
if ever present) : those of the Nemocera generally have four joints, the 
Brachycera two or one, the Aschiza and Schizophora always one only. 

The question of venation is more complex (p. 653), but on com- 
paring the wings of the Nemocera, Brachycera, Aschiza, and Schizo- 
phora, it is clear that the main characteristic of the Schizophora is the 
comparatively few veins in the hinder part of the wing and the closing 
up of the cells near the base (basals and anal). In the Nemocera the 
hind part of the wing has several veins, and the anal cell is large and 
open. In the Brachycera the anal cell shows signs of diminution, and 
may be either narrowed at the margin or closed. In the Aschiza it is 
always closed, though often large, while in the Schizophora It is always 
closed and usually quite small. In this connection it should be pointed 
out that though what has just been said is true on the whole, yet indi- 
cations of this line of development by reduction of wing- veins can also 
be traced in each of the four groups taken singly, more particularly 
among some of the smaller Nemocera and Brachycera ; such are the 
ChironomidcB, some BibionidcB and especially Sm/ulium in the former 
group, and in the latter some Stratiomyida, CyrtidcB, DoUchopodida, 
and especially Phoridte. The same tendency towards simplification is 
met with in the larvse. Speaking 4n a general way one may say that the 
oldest families of flies are probably those which have aquatic or semi- 
aquatic larvse with distinct head and eyes. Such larvss are the rule 
among the Nemocera. Bibionid and Myoetophilid larvse, though not 
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aquatic, cannot endure drought. The gall-making CeddomyiidcB are 
a much specialised family whose larvae are in no way aquatic. 

In the Brachycera there are a good number of this aquatic or semi- 
aquatic type among the more primitive families {Leptidce, Stratiomyid(B 
and Tahanidce), but most Bra»chycerous larvae (AsiUdcB, TherevidcB, etc.), 
live on land, preying on such insects as are found in rather damp but not 
very wet places such as rotting wood, bark, or in moss or earth : they 
are active, with distinct heads, the eyes are present in some species and 
absent in others, and the antennae are not so well developed as in Nemo- 
cerous larvae. There also occur in this group a large number of para- 
sitic larvae (BombyliidcB), but these, at any rate in their later stages, are 
almost incapable of motion and have no distinct head, jaws, eyes or 
antennae, though when newly-hatched the larvae may be very active. 
Among the Aschiza there is a considerable variety in the form and habits 
of the larvae ; they may be scavengers, vegetarian, predaceous, parasitic 
or commensal, and there are a small number which are aquatic [e.gr., 
genus Eristalis in family Syrphidce (fig. 404)], but in spite of this variety 
in their mode of life the head is never well developed, and the eyes and 
antennae are either absent altogether or extremely small, the general 
shape approaching that of a “ maggot.” Much the same may be said 
of the larvae of Schizophora, but in this group there is less variety in 
habit. In the section containing what are probably the older and less 
recently developed families (the ” acalyptrate muscoids ”), there are a 
few aquatic larvae (c.jf., Ephydridce, Sciomyzidce) ; and of the rest very few 
if any are truly predaceous, and almost all feed on living plants or are 
scavengers or parasites. Simplification of form has here been carried 
to an extreme (PI. LXVI, & figs. 424, 425), the head and sense-organs 
being reduced to the lowest possible point. The probable reason of this 
extreme simplification lies in the shelter and protection which the 
larval habits ensure : living as these larvae do, either inside plants, 
under dung and decaying matter, or as parasites in the bodies of insects 
and other animals, they have little need of any organs except those 
which enable them to eat,*'breathe and digest ; all else has tended to 
degenerate and disappear, leaving as residue the typical maggot, a 
creature admirably adapted to succeed in its own simple way of life. 

A word should be said here about the breathing arrangements of 
Dipterous larvas and pupsB. The devices and structures which they 
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employ to obtain oxygen are extremely beautiful* but so various that 
we cannot attempt any general account of them ; the student will find 
a great deal of interesting information in Miall’s ‘^Aquatic Insects,” 
and further knowledge can be obtained from the nearest tank. 

The typical respiratory system of the Dipterous larva consists of 
two big tracheal tubes running from tail to thorax, connected with each 
other by cross-tubes and having side branches to the lateral spiracles. 
There is a general tendency for these lateral spiracles to degenerate, so 
that breathing may be mainly or entirely carried on by the anterior 
(prothoracic) and posterior spiracles only ; larvae with this arrangement 
are called ‘ ‘ amphipneustic ; ” in many larvae, especially in aquatic 
species, the posterior spiracles alone remain functional, and then the 
larvae are called ” metapneustic.” In these aquatic forms respiration is 
often carried on in part by gill-processes, generally situated at the tail 
end of the body (see p. 131). 

Some parasitic larvae (OestridcB) are able to live for long periods in 
the body of their victim without any air. 

Venation . — The nomenclature of the wing ‘Weins ” or “nervures” 
has for long been a source of confusion to the student, since there is no 
one authoritative system in vogue. The most satisfactory is that of 
Comstock and Needham, a modified form of which we have therefore 
adopted. Comstock’s system is based on an extensive comparative 
study of the development of the veins in the wings of a large number of 
insects, and is applicable to other orders besides Diptera. To explain 
it, we will take as an example one of the common large horse-flies (Tota- 
nwfi), shown on PI. LXII {not the well-known flat brown cattle and 
dog-flies). Forming the front edge of the wing is a strong vein called 
the Costa, which in this case is continued right round the edge of the 
wing. Just behind it is the subcosta, which joins it about half-way along 
the front edge of the wing. Just near the base of the wing the vosta 
and subcosta are connected by a short cross- vein, the humeral cross-vein. 
Behind the subcosta is a third vein, which is seen to be single near the 
base of the wing, but branches towards the tip into four separate veins. 
This vein is called the Radius, with its branches, first, second, third 
and fourth (counted from the front). Behind the radius, and connected 
with it by a little cross- vein in the middle of the wing (the anterior cross- 
vein), is the Media, which divides near the middle of the wing into an 
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anterior and a posterior branch, the anterior branch having an offshoot 
(coming off nearer the edge of the wing) connected with the posterior 
branch by a small cross-vein (the jmterm cross-vein), and thus com- 
pletely enclosing a small space in the middle of the wing. This enclosed 
area is called the Discal cdL Looking again at the basal half of the 
wing, we see behind the Media a vein called the Cubitus, dividing, like 
the Media, into two branches, of which the front one is joined by a little 
cross-vein to the posterior branch of the Media, The other (posterior) 
branch of the Cubitus coalesces, before it reaches the edge of the wing, 
with the anal, the rixth and last longitudinal vein. 

In speaking of the spaces bounded by veins, i.e., the cells, we use the 
following names. The cell between the costa and subcosta is the Costal 
cell, that between the subcosta and radius, the subcostal. Separating 
the main stem of the radius from that of the media is the first basal 
(bounded on the outermost side by the anterior cross-vein), while the 
second basal similarly separates the media from the cubitus. The cell 
between the cubitus 2 and anal vein is the anal cell, which in this case is 
closed before the margin of the wing is reached owing to the coalescence 
of the cubitus 2 and anal veins. The cell behind the anal vein is the 
axillary. 

Taking now the cells bordering on the outer edge of the wing, the 
one lying next to the subcostal cell on its outer side is the marginal cell 
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(between the first two branches of the radius). Next behind it is the 
Ist suhmrginal, and behind this and including the point of the wing is 
the 2nd svbmarginal. Along the edge of the wing, filling up the space 
between the 2nd submarginal cell and the coalesced cubitus 2 1 anal vein, 
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five cells can be seen, which are the five posterior cdlsy the front one being 
called the first. 

On comparing the figure of the mosquito’s wing (fig 362), we see 
that the rmdia is only two-branched, and there is no posterior cross- 
veiny and thus no closed discal celh Also the oMtus 2 and and veins 
do not coalesce, but remain quite separate, leaving the and cdl open 
at the margin of the wing. 

The house-fly type of wing (fig. 423 & PI. LX VIII) has diverged a 
good deal from that exhibited by the horse-fly and mosquito. This is 
thought to be due to the coalescence, or growing together inwards from 
the margin, of certain veins at some period in the past history of house- 
flies, and a consequent reduction in the number of veins apparently 
present. 

There is only one submarginal cdl (i.c., the radius is 3 — instead of 
4-branched). The media is 2-branched, the first branch turning up so as 
nearly to close the first posterior celh The branching of the mMia occurs 
quite near the base of the wing, and the posterior cross-vein is rather near 
the margin, so that the discal cell is large. The posterior branch of the 
media has coalesced along nearly its whole length with the anterior 
branch of the cubitusy while the short posterior branch of the latter joins 
the and vein near the base of the wing, the mal cell being thus quite 
short (i.e., ‘‘closed remote from the margin”). Just behind the anoJ 
vein is a small second anal vein. There is another system of naming the 
veins which is very often used, and which is more convenient when 
dealing with the specialized wings of most Cyclorhapha ; we therefore 
give it for comparison and reference. The names of the cells and cross- 
veins are the same ; the others as follows : — 


Costa 

Subcosta 

Radius 


>> 

Media 


Cubitus 


1 

2 

3 


4 

1 

2 

3 

1 


. . Costa. 

. . Auxiliary. 

. . 1st Longitudinal. 

. . 2nd Longitudinal. 

. . 3rd Longitudinal anterior branch. 

. . 3rd Longitudinal posterior branch. 

. . 4th Longitudini^ anterior branch. 

4th Longitudinal posterior branch. 
. . 5th Longitudinal anterior branch. 

. . 5th Longitudinal posterior branch. 
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Cubitus 2 .. Posterior basal cross- vein. 

Anal . . . . 6th Longitudinal. 

Some of the terms here used in describing flies may need expla- 
nation. 



SquamcB (fig. 353), are small membranous flaps covering the little 
knobbed rods called haUeres at the base of the wing. The part of the 
head between the eyes and above 
the antennae is called the front, 
and rows of bristles down its 
sides are called the fronto-orbital 
bristles (PI. LVIII). A large 
single bristle on the tibiae some 
little way above its lower end 
is called a pre-apical bristle. 

On the feet the two outer pads 
are called the pnlvilli, the 
middle one the empodium. 

The study of Indian Dip- pjg a'lS— SouAMiE of a bluebottlb, seen 

f^prn nnfil nnifp THE SIDE AS TWO WHITISH FLAPS 

tera nas until qmte recently co\ bring the haltere; the oval head 
been much neglected. With op rai? figure^ centre 

the exception of a small amount 

of information contained in Indian Museum Notes, practically no record 
of work on the habits and life-histories of any but the Culicidce has been 
found. In this latter family the student will be greatly helped by Giles’ 
“Mosquitos”, James and Liston’s “Anopheles of India,” the latter 
with excellent plates, and Theobald’s “Monograph of the CulicidsB,” 
together with other more scattered literature. Dr. Speiser’s writings on 
Pupipara contain many references to Asiatic species, and those parts of 
** Genera Insectorum,” which refer to Diptera will be found useful when 
they are available for reference. For the rest. Van der Wulp’s “ Cata- 
logue of the Diptera of S. Asia ” (up to 1896) is essential, and will form 
the basis of all future work. In it will be found references to former 
literature and to the original descriptions of a large number of Asiatic 
species. As a really general text-book in English does not yet exist, a 
beginner would probably do best with the just published edition of 
Williston’s excellent N. American Diptera,” remembering that it treats 
only of American species. The Indian Museum is at present publishing 
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in the Museum Records the results of a revision of the species in the 
Calcutta collection, and these will be extremely useful to students of the 
systematic side of the subject. Since any lists of species at present known 
would so very soon be useless in view of the rapid expansion of our 
knowledge of Indian flies, we have written this section with the object of 
giving merely a general introduction to their study and some slight idea 
of their habits. 


ORTHOBHAPHA NBMOCBRA. 

PSYOHODIDjB. 

Very mall hairy moihlihe flies. Wings broad and hairy, meeting 
roof-liJce over the body as in moths, except in PhlebotomincB, Ten 
longitudinal veins, without the usual cross-veins. Wings often clothed 
mth scales. 

These curious little flies are often seen in shady rather damp places 
on tree-trunks or bath-room windows. They often run nimbly about in 
little circles, but their flight is feeble. Their vena* 
tion is remarkable owing to the absence of any cross- 
veins, except near the base of the wing. The larvee 
(fig. 360), generally live in wet or rotting vegetable 

purely aquatic, with a short 
breathing tube at the tail, while in some species 
{^Pericoma), there are a pair of anterior spiracles as 
well as a posterior pair, the latter opening into a 
354-P8YOHODA’ fringed cup rather similar to that possessed by 
Culicids, Stratiomyiids, and several other aquatic 
larvflB. This presence of functional anterior spiracles is a rare condition 
among aquatic larvae. 

Some larvae of Psychodids (fig. 356), found in Brazil, in company 
with those of BlepharocetidcB, on rocks about waterfalls, show a curiously 
similar adaptation to life in swiftly running water. 

The normal Psychodid pupa (fig. 367) is in general appearance a 
good deal like that of Lepidoptera, with the addition of a pair of ante- 
rior horns through which it breathes while floating in the water or l 3 dng 
in damp soil or decayed vegetable matter. 

There are very few genera in this family, but a considerable number 
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of species, between fifty and a hundred being known in England. Few 
are yet recorded from India (Ind. Mus. Rec., Annandale and Brunetti), 
but an examination of the walls and windows of 
bath-rooms soon shows that the insects are abun- 
dant in the plains as well as the hills. Two 
species are very common at Pusa (fig. 356), the 
larv® of both being aquatic or semi-aquatic, 
living in places where water constantly drips, 
or in holes in tree-stumps and similar spots, and 
feeding on green alg® and other vegetable matter. 

The two largest genera are Psychoda, in which 
the last branch of the Radius ends at or in front 

of the wing-tip, and Perieoma in which it ends pig. 355 — larva of a 

u Brazilian fsycho- 

oenina il. i>ii^ (aftrr muller), 

Dr. Annandale has made the interesting dis- 
covery that Jhphnewa^ a genus hitherto known only from specimens 

found in amber, occurs in the Himalayan 
region. 

The chief importance of the family depends 
on the fact that some few species are vigorous 
blood-suckers. Until comparatively recently 
J the identity of these flies in India was appa- 

rently hardly recognised, though one species 
had been described from Ceylon, but in reality 
these PsychodidcB, belonging to the genus PhlebO’ 
tomus, form the bulk of those annojdng insects 
which are known as ‘ ‘ Sand-flies ” and univer- 
sally condemned. Specimens have been taken 
^*^oR^N^LARVA op^PsY- ^ Variety of locaUties from Calcutta to 
Priu*'^ benoalensih, the Punjab and Bombay, and they are also 
widely distributed through South India (N. 
Annandale). The females alone hite. Their small size gives them an 
advantage over Mosquitos, since they are able to walk through an ordi- 
nary mosquito-net without difficulty. The ankles are a favourite point 
of attack, and the flies will even sometimes crawi under the bed-clothes 
in their lust for blood. I find their bite peculiarly irritating, much 
more so than that of the common mosquito {Culex fatigans)^ and it 
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produces a small red swelling which may persist for some days. They 
are very partial to babies. I have hitherto found a mixture of some 



kerosene with Hazeline or Lanoline cream, 
the only really good preventive, but moder* 
ately thin socks will protect the ankles. 
The flies are found in much the same locali- 
ties as other Psychodids, especially in bath- 
rooms (generally in shady corners near the 
floor), in latrines, under piles of damp 
bricks or stones, and in similar damp shady 
places during the day. They are fond of 
hiding behind shutters on the verandah, 
and at night they emerge from their seclu- 
sion to bite. They differ from other Psycho- 
dids in their attitude, the wings being car- 
ried divergent, pointing backwards and 
upwards (fig. 358). The sexes are distin- 


gmshed by the large and complex genital 


clasping-apparatus of the male (fig. 369), the termination of the female 


abdomen being with- 
out any such conspi- 
cuous structures and 
comparatively simple. 



Copulation generally 
seems to take place at 
night. The eggs are 
laid singly or in small 
clusters, and number 
from about 30 — 80 in 
different species ob- 
served. The larvae are 
foun(} in damp earth, 
and are very curious ; 
they have a large 
well-marked head with 



Fi«. 358-STAnics or PHtSBoroMUS. 
All X ABOUT 25. 


big jaws ; the body 

is covered with toothed spines, perhaps as a protection from enemies 
(similar spines also occur in some other Psychodid larvae), and the 
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Flff. 350 — MaL£ genital CLA»P£B6 ok Phlbbotomus. 

Prom a photomiorooraph. 

egg, larva, pupa, and imago are shown in hg. 358. The length of the 
life-history varies from a month in the hot weather to six to eight weeks 
or more in the winter at Pusa. Real hibernation has not yet been 
observed. The eggs are laid usually in wet and dirty places, and hatch 
in about six days. The larvae feed on semi-decaying vegetable 
matter for a fortnight or three weeks, and then pupate, the fly 
emerging &om the pupa in about six to ten days. Some half a 
dozen species of the genus are known from India ; at least two of 
these seem to be found almost all over the country, but others are more 
restricted in their range, 

CHiBOKOMiDiB. Onots^ Midges, 

Small mosquito-Uke flies. Antenncs plumose in the male. Ocelli generally 
absent. Proboscis short. Wings often hairy hut imA scaled as in 
CuUcidcB. Costa reaching only to Up of wing. 

These flies are very easily confused with mosquitos, but with the 
exception of one group of genera mentioned below they are entirely 
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inoffensive creatures. They are readily distinguished from the CuliddcB 
by their short proboscis and the absence of scales. In the Mosquitos 
the hind edge of the wing is fringed with little scales and bordered by the 
costal vein, while in the Midges there are no scales (though the wing 
may be hairy), and the costa stops short at the tip. In the Chironomids 
the veins in the front part of the wing are often much more strongly 
marked than those behind, just as in the Simuliids, Bibionids, Stratio- 
myids, Hippoboscids, and Phorids. In their resting attitude they often 
raise the fore-legs and hold them up in front of the head, while in Mos- 
quitos it is the hind legs which are raised from the ground. They are 
very frequently observed dancing in small swarms in the still evening 
air. 

A species of ‘ ' Ceratopogon ’ ’ has been observed at Pusa to settle in 
a thick swarm of several hundred individuals on the underside of four 
or five leaves of a Pipal tree, remaining there for four days in spite of a 
heavy shower of rain. Some of them which were caught and kept soon 
began pairing, and it is not improbable that all such curious assemblies, 
as well as ai'rial dances, have some connection with the sexual relations 
of the insects which take part in them. 

The sexes can, as a rule, be at once distinguished by the antennae, 
which are thickly plumose and feathery in the males but not in the 
females. The male genital claspers can also be easily seen in most 
cases. 

With the exception of the Ceratoyogonince^ tome of which are blood- 
suckers, the ChironomidcB are of little practical importance. To the 
biologist, however, they afford very suitable objects for study, and a 
good deal of work has been done on their anatomy and development. 
They are nearly all aquatic. All stages of Chirotwmus and allied genera 
may be found in tanks and pools of stagnant watsr. Their eggs are in 
many cases laid in beautiful little spiral strings, enclosed in a long 
cylinder of clear antiseptic jolly which is anchored to weeds or stones* 
The eggs may be very numerous, one of these cylinders sometimes con- 
taining nearly 1000. I have observed a small Chironomus make the 
curious mistake of lajdng its eggs on a pane of glass instead of in water. 
The jelly cylinder when extruded formed only a quite thin covering to 
the string of eggs, but when the string was removed from the glass and 
placed in water, the jelly rapidly expanded to form the usual thick 
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protecting envelope. The stages of a common Indian Chironomid are 
shown on Plate LX, figs. 3, 3a, 36, 3c. 

The larvae are worm-shaped, with characteristic leg-like processes 
on the first and last segments, and swim with a lashing motion. They 
are sometimes red (the “blood- 
worms ’ ’ of the British water-butt) 
and have gills and real red blood like 
fish (their tracheal system being then 
merely rudimentary), or they may be 
greenish and breathe in the ordinary 
way by well developed tracheal tubes. 

Sometimes the larvae live free, but 
more usually they inhabit burrows 
in the mud or live in little tubes con- 
structed of bits of algae or similar 
substances. They have occasionally 
been found living at great depths. 

The pupae are active, and are fur- 
nished with tufted gills instead of 
found in aquatic pupae. They generally occupy the larval tubes, 

where they lie gently undulating the 
abdomen so as to create a current of 
fresh water through the tube. When 
the fly is ready to emerge, the pupa 
leaves its shelter and swims to the 
surface, whereupon the imago escapes 
from the pupal skin in the same way 
as a mosquito. 

The sub-family Ceratopogonince is 
of interest, as it comprises a number 
of species which are blood-suckers, 
some of them of a very determined 
nature. Here belong those “ midges ” 
which in England, and especially in 
Scotland, often cause by their attacks 
an annoyance out of all proportion to 
the minute size of the blood-thirsty 



Fig. 361— CSKATOPOOON SP. 
POSA. X 24. 
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little flies. They are seldom more than 3 mm. long, of a rather thicker 
build than other Chironomids, and their small size often enables them to 
escape unnoticed ; fig. 361 represents a species which is known to bite at 
Pusa, As with several biting flies, the state of the weather and con- 
ditions of temperature and moisture seem to have some influence on 
their appetite for blood, and in Europe they are supposed to bite most 
freely before rain. 

The mode of life of the CeratopogonincB is somewhat different 
from that of other Chironomids 

The eggs are not laid in strings, but singly or in small clusters, gener- 
ally about 30 — 60 eggs in all. There are two distinct types of larvae. 
One kind is aquatic, snake-like and transparent, and lives on the 
surface of stagnant water or in slow streams. Assisted by a tuft of 
long bristles at the tail end, they move rapidly with a wriggling motion 
along the surface and in the water, and develop into dark coloured 
inactive floating pupae with breathing-horns on the thorax. These aquatic 
larvae are said generally to mature into flies with naked wings, but 
they do not always do so. 

A second and commoner type of Ceratopogonine larva, which is 
supposed to produce, as a rule, hairy-winged flies, is terrestrial, living in 





Fiff S62 .— -Terrbstbial larva and pupa of Cbratopooon 8P. 

Pusa. Thr larval skin is still attached to thb hind end 

OF THB PUPA. 

rotten vegetable stuff, under damp bark and similar places. They are 
caterpillar-like in shape, and have a double foot-like process on the 1st 
thoracic segment, with a somewhat siimlar structtp^ on the anal seg- 


C64 


PIPTKRA. 


ment, which assist in locomotion. The body is covered with 
numerous small processes or papillae, each usually bearing a bristle at 
the apex, these bristles being often curiously shaped and expanded at 
the tip. The pupae are quite distinct in appearance from those of the 
aquatic species (fig. 362), and are often found with the last larval skin 
still enveloping the hinder part of the body. 

About a thousand species of ChitonomidcB are known, but of these 
only four are recorded as Indian, mz,: Chironomus vicarius, Wlk., 
C. socius, Wlk., C. cubirulornm, Dol., and Macropeza gibbosa, Wied. ; 
this of course in no way represents the very large number of Indian 
species which really exist, for of these there must be hundreds. 

The following table of the chief sub-families is abridged from that 


given by Kieffer . — 

1. Media and cubitus united by a cross vein Tanypince, 

Media and cubitus united only at the base 2. 


2. Thorax humped over the head. Male antennee 
with last joint as long or longer than all the pre- 
ceding joints. Media single (except Cor^onet/ra), 

legs and tarsi long and slender Chirano- 

mince. 


3. 


Thorax not humped over the head. The last 
antennal joint never longer than the two preced- 
ing. The last 5 joints usually of difEerent 
shape from the others. Media generally forked, 
legs and tarsi comparatively stout (except 
Maoropeza) 


CULIOID^E. 


Ceratopo- 

gonincB. 


MosquitoH. Slender flies with the wings and body scaly, long legs 
and proboscis, and well -developed palpi, Antennee long, feathery 
in the male. 


Mosquitos are of course iamiliar to everyone, and are easy to dis- 
tinguish by their scaly wings and long proboscis. No other flies except 
Psychodidee have scales on their wings, and the short proboscis of the 
Psychodids, as well as their general appearance, is quite distinctive. 
Chvrofiomidce, which are much like mosquitos, have not got a long pro- 
boscis. 
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The scales on the wings, head, and body have frequently character- 
istic shapes in the different species and genera, and are therefore used 
in classification. 



As is well known, female mosquitos are blood-suckers, and their 
proboscis is modified for the purpose (Fig. 36^1). It coi^ists of a gutter- 
shaped lower Up (Labium) roofed in by the upper lip (Labrum) so as to 
form a complete tube, a sheath and support for the inner parts. These 
consist of a rather flattened blade-like “ hypopharynx ” and four 
sharp serrated needles (the two mandibles and maxillse), and it is these 
inner parts which do the actual work of piercing and sucking. If a 
mosquito be carefully watched while biting, it will be seen to begin by 
planting the tip of the proboscis on the skin. The tip bears two slightly 
swollen lobes (the labella), and when it is pressed against the skin these 
lobes spread out on each side, like a man’s hands when he leans on a table, 
so as to give support and steadiness to the proboscis. As the inner 
needle-like structures pushed further into the skin between the two 
steadying lobes, the latter maintain their position at the surface, and in 
consequence the outer sheath (labium) of the proboscis does not really 
pierce the skin at all, but can be seen to bend elbow-like sn as to allow 
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the labrum and piercing needles to be inserted to a satisfactory depth. 
The insect injects an irritating saliva into the wound, possibly in 
order to produce a little local inflammation and so to draw a more 
plentiful blood-supply to the spot. This saliva passes down from 
the salivary glands in the thorax through a minute canal inside the hy- 
popharynx, and the hypopharynx also serves, by closing up the under 
side of the labrum, to form a tube up which the blood is sucked by the 
pumping action of the front part of the throat. Very soon after feeding 
the mosquito ejects through the anus a clear yellowish liquid, which is 
the fluid portion of the blood. 

The more solid matter remains in the stomach and is completely 
digested in one to four days, when the insect is ready to suck again. As 


Ue 



Fiff 364. -(Aftkr Nuttall and Shiplky) Transv brkb kktions of mokquito's 

PROBOSOIS. LXB LABRUM. MN. MANDIBLE. MX MAXILLA. HP. HYPOPHARYNX. 

SAL SALIVARY DUCT. THE LARGE SHEATH (DOTTED) IS THE LABIUM. THE 

Right hand figure rkpreseyts the male proboscis, which has no 

Mandibles. (Compafb TABANiDji* ) 

is probably the case with all blood-sucking flies, a meal of blood seems 
to favour the production of eggs, and in some cases is perhaps even a 
necessary preliminary to successful reproduction. The male mosquito 
is harmless ahd generally lives on the juices of plants and fruit. 

In pairing, the sexes come together in the course of the aerial dances 
in which they often indulge, and the actual copulation is in general very 
short. The males are easily distinguished from the females by their 
more bushy antennse and, the shape of their genital organs, which 
include two hook-like claspers, these being plainly visible with the aid 
of a lens. The female lays her eggs in water. Those of the Culicince 
are generally stuck together to form the well-known little raft-like 
masses, while the Anophehnce lay theirs singly, as also does Stegomyia, 
a Culicine. The eggs themselves vary in shape among the different 



OULIOID^. 


667 


species, and are often furnished with small floats to keep them at the 
surface. Several lots of eggs may be laid by the same female. The 
larvflB emerge from the under side of the eggs and thus go directly into the 
water. They have a very distinct head and thorax, the head usually 
bearing eyes. The jaws are provided with a thick fringe of hairs, and 
their continual motion sweeps towards the mouth the little particles of 
vegetable or animal matter on which the larvae feed. Some species are 
cannibals : these have specially modified jaws to fit the habit, and will 
often attack and consume Chironomid larvae considerably larger than 
themselves. The abdomen is composed of nine segments ; the eighth 
bears gill-processes and the ninth is prolonged upwards in Culicines into 
a “ siphon ” or breathing-tube, at whose summit the two big longitu- 
dinal tracheae t)pen. The end of the tube is surrounded by a fringe of 
fine hairs, and when these are expanded on the surface of the water, they 
prevent the tube from sinking and the opening of the tracheae from being 
submerged. The Culicine larva spends a considerable part of its life 
thus suspended by its siphon-fringe to the surface-film of the water, but 
if it is frightened or wishes to feed at the bottom, it can shut up the fringe 
like an inverted umbrella, and its own weight then causes it to sink. It 
can swim rapidly with a quick wriggling motion, the many hairs and 
bristles about the tail acting as a kind of fin. 


The larvae are of two types, those of the Culicine type just described 
being easily distinguished from Anopheline 



larvae by their characteristic attitude when 
resting, as is also the case with the adult 
mosquitos of these two groups. The Culicine 
larva is supported in the water only by the 
siphon-fringe, while its head and body hang 
down ; the siphon of the Anopheline larva 
is extremely short, and it possesses in addi- 
tion a series of branched or tufted hairs 
(“stellate hairs”) along the body. The 
hairs are shaped rather like little palm-trees, 
and their branches resting on the surface- 
film of the water support the larva whose 


Fig. 365— Position op culicine 

LARVA ATTHESUllFACB. 
\,AfUr OV^) X 6. 


body in consequence does not hang down, 
but lies along horizontally just below the 
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surface, The larvae seem to be lighter than those of Cukx, and 
their own weight is not sufficient to sink them, so that they are forced 



386 >ANOPHBLBb LAKVA RUSTING ATTHK HI Kt AGP, PARTLY HUHPBNDIII) BY ITS PALMATE HAIRh. MD( 

/iMm) 

to swim when they wish to leave the surface. Unlike the Cuhx 
larvae, they rarely seek the bottom except when frightened. They 
have the curious habit of often feeding with the head turned completely 
round on the neck, so that what looks as if it were the top of the head is 
really the under side. While the Culicine larva thus hangs in the 
water head downwards, the adult Cukx mosquito has the body roughly 
honzontal when at rest, the 
thorax being the highest point, 
while the Anopheles mosquito 
(whose larva lies horizontal) sits 
with the head, thorax, and ab- 
domen in one straight line, the 
head down and the tail up, as in 
Pig. 368. (iV.fi.— The female 
Myzomyta ctdwifaoieSi an Anop- 
heline, sits like a Cukx,) When 
the larvflB pupate, which they do 
after two or three moults, the 
whole elaborate breathing' appar- 
atus at the tail end disappears, and 
its place is tak^ by two trumpet- 
shaped spiracles projecting from 
the thorax which supply air to 
the trachese when the pupa is 



Fifr. 367-HIAO AMD THORAX OF AN 
ANOPRiUNRLARVA X About 16. 
{AJUr Jama aaU LMan.) 



PLATE LX — Nemocera. 


Fig. 1. Pselliophora laeta x 2. 

,, 2. Cecidomyia sp. (Cecidomyiidae) x 10. 

„ 2a. i X 12. 


3 Chironomus sp. (Chironornidfip). x 8. 

за. String of eggs enclosed in jelly x 3. 

зб . ) 

j Larva and pupa x 6. 

4 Myzomyia (Anopheles) Rossiy Giles, x 5. 

5. Stegomyia seuteliaris^ Wlk. x 5. 

6. Culeji' faiigan By Wd. x 5. 


Figures 4, T), and 6 are copied from Theobald’s *<ldonograph of the 
Cnlicid(K ” 
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floating at the surface. The pupa itself is shaped like a comma (,), a 
swollen rounded mass containing the head, thorax, legs and wings, with 
the abdomen curved round underneath. The tail is furnished with fins or 
paddles like those on the tail of a lobster, and by means of these the pupa 
can swim downwards very quickly when disturbed. It is lighter than 
water, and floats at once to the surface unless it continues to work its 
tail-paddles. There are no very marked differences between Anopheline 



Fifif. S68— IjRtJAL MBSTINO ATTITUDE OF “ AKOPHKLINBK’* AND “crUriKBS.” 
(Aft€r Mannon.) 


and Culicine pupse, but the resting position is usually not quite the same, 
the Culex pupa often floating with the head higher and the first few 
segments of the abdomen more nearly vertical than in the pupse of Ano- 
phelines. The structure of the spiracular trumpets is also rather differ- 
ent in the various species, and the aperture is more slit-like in Culex 
than in Anophelines. When the adult mosquito is ready to emerge, the 
pupa straightens out and lies flat along the surface, the empty skin 
forming a convenient raft for the mosquito to stand on while its wings 
and body dry and harden. 

The habits of Indian CuliddcB are various, some being “ domestic ” 
species frequenting houses, while others are found only in jungle and 
other such places. Their seasonal dbtribution is an important subject 
on which information is much needed, since every locality appears to 
have a more or less well-marked yearly cycle of species, different 
mosquitos being common in the cold weather, hot weather, and rains. 

The reason why the study of the habits of CuUcidcB is so important 
lies of course in the great discovery that it is through their bites that 
Malaria and Filariasis, with some other diseases, are transmitted 
from man to man. Though it is possible that other factors may also be 
of importance there is now no doubt that malaria, the real curse of 
India, is thus transmitted. Those interested in the question of the 
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influence of malaria on the inhabitants of a country should consult 
“ Malaria ” by Jones, Boss, and Ellett. 



A B 


Fijr, 369-~A. Tail of pupa of fkmalic anopheles. B. ok male. 

{Aftw Nut tail and Shtplt^y*) 

The malaria infection by mosquito-bite occurs roughly as follows. 
Suppose a man is suffering from the disease : if a drop of his blood be 
examined under a microscope, there may be found floating about in it a 
number of minute objects called “Crescents.” (Fig. 370. C). Now, 
suppose a mosquito bites him : it will suck up with the blood some of 
these crescents ; these will be swallowed by the mosquito, and when they 
reach the insect’s stomach they become round in shape, some of them 
producing long rapidly-moving arms or filaments from their surface. 
Of these round-shaped bodies the ones with filaments (Fig. 370. M.), 
represent males, the others females. Some of the lashing filaments 
break off, and may pierce and become absorbed in one of the female 
bodies; this now fertilized female body imbeds itself in ihe muscles 
surrounding the mosquito’s stomach, where on dissection it can be seen 
sticking out like a little round pimple. There now develop within it a 
vast number of very minute spindle-shaped “ sporozoites ; ” the wall of 
the containing female cell then bursts, and these sporozoites are liberated 
into the body of the mosquito, whereupon they make their way to the 
thorax and enter the salivary glands. If now the mosquito bites any- 
one, saliva will be injected into the wound, as already described, and 
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with this saliva will pass some of the sporosoites, which will thus be 
introduced into the blood of the person bitten. Once there, they enter 



settle in the »Hvary 

now bites someone else, th^ spoK^ito. injwted with itt s*u^^ 
the sexual cycle in its body. 
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the blood-corpuBcles, whose interior they slowly absorb, and when full 
grown they either break up again to form a fresh lot of minute bodies 
which will enter a fresh lot of blood-corpuscles (this breaking up being 
the cause of the shivering or “ rigor ” stage of the disease), or else they 
develop into crescents which float about free in the blood : these 
crescents may of course be sucked up by another mosquito and the cycle 
carried through again. Thus we see that the parasite multiplies in two 
ways ; sexually in the mosquito, and aaexually (by simply splitting up 
into small fragments) in our blood. 

It is not all mosquitos which are capable of harbouring the malaria 
parasite and allowing it to develop in their stomachs, but only some of 
those belonging to the Anophelince. Manson ( ‘ ‘ Tropical Diseases ’ ’ ) 
enumerates eleven Indian species as having (up to 1907) been shown to 
be probable carriers of the parasite, and these belong to the genera 
Myzotnyia, Pyretophorus, Myzorhynchua, and Nyssorhynchtis, all of 
which are really sub-genera of the old genus Anopheles." Myzomyia 
Rossii, the commonest Indian Anopheline, but not a malaria-carrier, 
is figured on PI. LX, fig. i, where are also shown two other mosquitos 
both important Culicines. One is Stegomyia fasciata, which with 8. 
sculeUaris is not uncommon in India, the latter species being abundant. 
S. fasciata is the recognised transmitter of yellow fever, and is 
suspected with regard to several diseases, while Culex fatigans (PI. LX, 
fig. 6) is the commonest Indian brown Culicine mosquito, and is 
known to carry the parasite which causes elephantiasis {filariasis) so 
prevalent in Southern India. 

It is clear that to avoid whenever possible the bites of all mosquitos 
is a sensible and obvious precaution. It is not only unpleasant but 
stupid to sleep without a mosquito-net in malarial districts where mos- 
quitos a'-e present. A net with a hole in it is useless. When no mos- 
quito-net is available, as in railway carriages, a small quantity of Citro- 
nella (Ijemon-grass) oil rubbed on the exposed parts of the body is 
effective for four or five hours unless the luw is perspiring freely, when 
it more quickly loses its efficacy. Turpentine or kerosene ointment 
are effective but impleasant. 

For destroying mosquitos, the remedy usually advocated is the 
application of keroeeiie to the surface of the water in which they 
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breed, so as to choke the tracheae of the larvae and so suffocate them. 
Indian conditions often render this a difficult or impossible method to 
carry out, and the stocking of all suitable waters with such fish as will 
eat the larvae (of these there are several in India) has been recommended 
as likely to be beneficial. In jungle districts nothing can be done without 
clearing and draining. The value of quinine is well known, and the 
screening of infected persons from mosquitos is obviously indicated as a 
preventive measure against spreading malaria. The mosquitos found 
in houses are mainly nocturnal in their habits, and may often be seen in 
the early morning trooping into the house in search of dark corners 
where they can shelter themselves from the light until evening. Lefroy’s 
mosquito-trap takes advantage of this habit by providing a 
convenient dark box for the mosquitos to rest in : when they have settled 
down for the day the box is closed and a few drops of benzene or 
chloroform introduced through a cork-hole in the top. The dead insects 
are afterwards removed and the box left open till next day. 

Much has been written on the subject of mosquitos and disease. 
The student is referred to Manson’s “ Tropical Diseases,” Blanchard’s 
” Les Moustiques,” Stephens and Christophers ’ ” Practical Study of 
Malaria,” Daniel’s ” Laboratory Studies,” and Oiles’ ” Mosquitoes ” 
(2nd Ed.). For the distinction of species James and Liston’s 
” Anopheles of India ” and Theobald’s ” Monograph of the Culicidm” 
and Genera Insectorum “Culicid®.” The Journal of the Bombay 
Nat. Hist. Society and the ” Journal of Hygiene” (articles by Liston 
and others, and by Nuttall and Shipley, Rogers, Imms and others) 
should be consulted, as well as the large medical literature. The direct 
identification of the species will sometimes be found easier than the ordi- 
nary method of determining the genus first and the species afterwards, 
since the genera of Culicidce are frequently established on minute scale 
characters which are sometimes more difficult to see than the characters 
which separate the species. 

The two main Indian sub-families AnophdincB and CuUcina, the 
latter including Culex and Stegomyia as chief genera (Stegomyias are 
generally recognizable by their being coloured black with silver lines 
and spots and by the characteristic feel of their bite), have the meta- 
notum without hairs or scales. The male palpi are long in both groups, 
the female palpi long in Anophdina, short in Ctdieina. 
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I include a list of Theobald’s genera now known to me as Indian, 
with the species in each. The genera down to and including Aldrichia 
represent the Anopheles of James and Liston: Corethra is an 
aberrant genus with no scales on the wings, a short proboscis and a 
remarkable transparent aquatic larva (see Miall’s “ Aquatic Insects”). 
It is often separated as a distinct family Corethridm. 


Anopheles aitkenii, J. & Th. 
immaculatus, Th. 
gigasi, Giles. 
lindsayii, Giles. 
Mf/zomyia eulicifacm^ Giles. 
christophersi, Th. 
Turkhudi, Liston. 
leptomere^ Th. 

Rossii, Giles. 

Stethomyia cuUciformis, J. & L. 
Pyretophorus jeyporensis^ James. 

„ nigrofasdatm, Th. 

,, Nursei^ Th. 

„ elegans, James. 

Myzorhynchus nigerrimus, Giles. 

harUrostfiSy V. D. W . 
minvJtuSy Th. 
vanus, Wlk. 
dlhotcBniatus, Th. 
Nyssorhynchm Stephensi, Liston. 

Thexjbaldiy Giles. 
Indiensis, Th. 
Willmori, James. 
Karwariy James. 
Jamesiiy Th. 
maculatusy Th. 
fuliginosm yGi\e&, 
Cellia puhherrimay Th. 

„ dUnmanay Wied. 

NeocelUa Dudgeonii, Th. 

„ intermediay Rothwell. 

„ indicay Th. 

Aldrichia error, Th. 
Toxorhynohites immisericors yV^k. 
Muddus scatophagoideSy Th. 
Desvoidea obturbans , Wlk. 

n „ var. fuscay Th. 

„ pancdeeifosy Giles. 
Stegmiyia fasdatay Fsbr. 


I Stegomyia fasdata var. mosquitOy 
R. D. 

scutellariSy Wlk 
pipersalatay Giles. 
periskelatay Giles. 
tripunclaiay Th. 
Thomsoniy Th. 
Assamensisy Th. 

W-alhay Th. 
albolateralisy Th. 

„ (? microptera) Giles. 

Leicssteria aptcalis, Th. 

HuleccBtemnyia pseudotceniatay Giles. 

Phagomyia gubernatoriSy Giles. 

Neomacleaya indicay Th. 

Lepidotomyia magnay Th. 

Reedomyia niveoscutatay Th. 

Pewmyia maculatay Th. 

Pseudotheobaldia niveitarsisy Th. 

„ niveitceniatay Th. 

Thechaldia spathipalpiSy Rond. 

Theohaldia annulatay Schrank, 

Grabhamia ochraceay Th. 

Culicada miniUay Th. 

Culex mimeticuSy Noe. 

micToannulatuSy Th. 

Vishnuiy Th. 
impellenSy Wlk. 
minimusy Th. 
mridiventery Giles. 
pulchreventety Giles. 
nigripeSy Zett. 

(xmooloTy R. D. 
fatiganSy Wied. 
fwrcanuSy Wied. 
siiiensy Wied. 
anguUxtuSy Giles. 
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Culexbiroi, Th. 

„ pallidothorax, Th. 

„ pallido8triatU8, Th. 

„ tnmaculatus, Th. 

„ chriatophersiy Th. 

„ dlbopicta, Th. 
Leucomyia gelida, Th. 
Tcmiorhynchua pygmcevsy Th. 
„ agety Th. 
tenaxy Th. 

Manaonia uniformia, Th. 
Manaonioidea anmliferuy Th. 


Skmea tnediofoaciatay Th. 

Aides nigreacensy Th. 

Aedeomyia aqmmipennay Arrib. 
Anisoch£leomyia awoanmilatay Th. 
Ficalbia minimay Th. 

Mimomyia mimUa, Th. 
Bankaiella luteolatetaliay Th. 
Chrysoconopa bremcellulvay Th. 
Brernrhynchua magnuay Th. 
Radioculex clavipalpusy Th. 
Corethra aaiaticay Giles 


We may class these genera under four main sub-families as shown 
below. For further details and generic characters the student is referred 
to Theobald’s Monograph. 


A. With long proboscis and scaly wings. 

(a) Larv 80 without siphon. Palpi long in both 

sexes . . . . . . Anophelinw. 


(b) Larvae with siphon. 

1. Proboscis much curved. Very large 

species . . . . Toxorhynchincp. 

(One Indian genus, Toxorhynchitea,) 

2. Proboscis straight or very little curved. 

Palpi short in both sexes AedincB. 

(includes Indian genera 
Aides, Aideomyiay Mimth 
myia, Aniaocheleomyia, 
Ficalbia.) 


Palpi short in the female, long in 

the male . . . . Culidnce. 


B. With short proboscis and hairy wings . . Corethrince. 



Via. 371 — Lakva of corbthra k 8 . 
(Afiar MHnarU) 
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DixiDif:. 

Flies having the general appearance of Mosquitos, hut with 
different venaJtion (PI. LIX). 

As in the case of the SimuliidcB and OrphnephilidcB. the members of 
this family are very widely distributed, but all belong to one genus, in 
this case Dixa. They may be regarded as forming a connecting link 
between the Mosquitos (Culicids) and the Daddy-1 ongdegs (Tipulids). 
The larvae live in still or running water. They are of ho economic 
importance. None are as yet recorded from India, but we have 
found larvae in a hill-stream at Simla in company with Simuliid 
larvae. 


Blkpharockkio^.. 


Small gnat-like hare flies, the wings often iridescent with a secondary set 
of creasee in addition to the ordinary venation which is variable. 
There is no discal cell. The eyes usually separate and divided irdo 
two distinct halves, upper and lower. 


These curious little flies are found in hilly or mountainous regions, 
since here alone are found the swift clear streams in which the larvae and 
pupae live. The eggs are unknown. The 
larvae are remarkably adapted to life in 
shallow quick running water, being much 
flattened and provided with suckers, 
which enable them to cling like limpets to 
rocks and stones over which the water 
flows. The pupae, of a shape similar to 
that of the larvae, are also as a rule 
entirely subme|rged, and here we see the 
reason for the curious creasing of the 
adult fly’s wings. The fly emerges from 
the pupa under water ; anchqsed to the 
pupa skin by its long hind legs it 
reaches up until its body is at the surface, 
and then after a second or two in 
this dangerous position it spreads its wings and flies away. In 
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, S72— A BRAZIUAK BtBFHA- 
aOOBBlD LARVA (AFTER MUL- 
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most other flies the wings when first drawn out of the pupa skin are small 
and flabby, and have to be “ pumped up ” like a bicycle tyre before 

they are fit for flight, but 
with the Blepharocerids the 

^ wings, owing to their being 

/ A folded in the pupa, are ready 

^"w *-****^ § for instant use when with- 

Jn drawn, thus saving the fly 
from being washed away help- 
Fig. S73 — Wing a»i> antenna of ramma> stream. 

TOKHINA BELLA. OKYLON. 

{Aff^tr KfVoga,) The division of the eyes 

is a marked feature, and 
results in a type of eye curiously like that found in some male 
May-flies. Owing to lack of knowledge of the habits of the 
flies the use of these pecu- /O'C/ 

liar eyes is uncertain. The 
females are thought to be /]///" ' 

predaceous, and the males pro- 
bablysuck honey from flowers, 
but of no species is the full life- 
history known. The family 
is fully treated of in Genera Aw ] 

Insectorum (Fasc. 56) by \ IV 

Kellogg, and we have copied / J \ \ \ 

his figure of the wing and male ^ \ \ 

antenna of Hammatorhina \ \ 

hella^ the only species hitherto \ 

recorded from Asia (Ceylon). \ \ 

Though owing to the larval *' ^ 

habits it is unlikely that the Fig. 874-A blefhabooerid. Simla, x 3. 
flies occur in the plains of India, 

there is no reason why a careful search in any part of the hills where 
there are waterfalls should not reveal several new species of these 
rare and curious little insects ; I have already taken one male (genus 
ApisUmyia) sucking the flowers of ComfOiitCB at Simla, and a 
female of a different species in the grass bordering a little mountain 
torrent. 


37 
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Tipulidje. 

“ Daddy long-legs ” or Ciane-fm. Often large thin flies with long jragiU 
legs. There is nearly always a V-shaped groove on the rounded thorax, 
and a discal cell 'ftreseni. The costal vein goes all round the wing, 
Antennce 6 — 19, palpi 4-5 joints. 

The Crane-flies vary in size from that of a small mosquito to flies 
having a wing-spread of 3-4 inches. As a rule they may be easily 
recognised by the V-shaped thoracic suture, and by their legs breaking 
off when they are caught, the latter peculiarity making it rather diffi- 
cult to get perfect specimens. As is shown in the figure, the venation 
is complete. i.e„ it has suffered but little of that coalescence and reduction 
in the number of veins which is met with in some of the more 
specialized families such as the Cecidomyiids or theMuscids (e.gi., the 
House-fly). 

This is one of the reasons why these flies (especially that section of 
them called Limnohiince, some of whose larvse are caterpillar-like in 
appearance and habits) are often considered to be among the most old- 
fashioned and conservative of Diptera, departing comparatively little 
from the primitive type. They are frequently found in amber, together 
with other flies of which the great majority belong to the division 
Nemocera. As a rule the Tipulids are dull brown, blackish or yellowish 
in colour, and one or two European species are wingless. 

The sexes are very easily distinguished, the male having the tip of 
the abdomen bluntly swollen and provided with a complex armament 
of claspers, while the horny sheath of the female ovipositor is long and 
tapering. ' 

The eggs are generally cylindrical, sometimes a little tapering at 
the ends, and dark in colour. The females may sometimes be seen at 
dusk in damp grassy places flying up and down among the grass in a 
curiously crazy and aimless fashion. If they are carefully watched, how- 
ever, it will be seen that every now and then, when the long sharp 
ovipositor comes in contact with the ground, an egg is deposited ; what 
looked like weakness of intellect turns out to be part of the most 
important act in the insect’s life. The larvae live as a rule in damp 
surroundings, in wet earth, under bark, or in putrid water, and some 
possess long tubes from the tail-end so that they can breathe while 
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feeding under water. The more usual type of tail is blunt, with the 
openings (spiracles) of the tracheae surrounded by a ring of stumpy 
processes. They feed usually on decajdng vegetable stuff, and are very 
often found in the mess which accumulates in hollow trees. The pupae 
look not unlike those of Butterflies or Moths. They have the legs 
straight, and have breathing horns or tubes at the front end, and 
usually bristles or spines on the abdomen, which enable the pupa 
to work its way free when the insect is about to emerge. They are found 
in or near the place where the larvae lived, in mud, sand, eaith, or 
decajring leaf-mould. 

In Europe the larvae^ of Tipulids often cause great damage to 
grass lands, living just under the surface and eating the roots of the grass. 
Enough is not yet known of the Indian forms, however, to say whether 
or not they are of economic importance in this or any other respect, 
though it is unlikely that in the dry conditions of the plains they 
occur in sufficient numbers to do much damage, except possibly 
on large grass lawns kept well watered throughout the year. 
They are not very common in the dry plains, but abound in the moister 
country of the hills. PI. liX, fig. 1, represents a strikingly-coloured 
species apparently widely spread over India. 

More than a thousand species are known, but only twenty-six have 
till lately been recorded from India, nearly all of them from the hills. 
Van der Wulp lists 16, and the remaining 10 were described by De 
Meijere. Brunetti has, however, recently described a number of addi- 
tional specie^a (Indian Museum Records). No habits or life-histories 
seem to have been studied at all. The three main divisions of the 
family are as follows : — 

A. Distinct V-shaped suture on the thorax. 

1. Last joint of palpi shorter or very little longer than 
combined length of preceding joints. Antennae 


6 — 16 joints LimnobiincB. 

2. Last joint much longer than this. Antennae not more 

than 16 joints Tijndince. 

B. No distinct V-mark on the thorax Ptycho'pterince, 
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OEClDOMYIlDiK. 

Minute dehcate flies, Antennce long, generally with whorls of hair on 
the ]0int8, especially in the male. Legs long and slender ; tihtce without 
spurs ; coxce not elongated, Win^s broad, rather hairy, with veins jew 
and weak ; the media usually absent. 

These minute flies, though very inconspicuous in the adult condi- 
tion, sometimes make their presence severely felt while in their imma- 
ture stages from the damage they inflict on various crops in America 
and Europe. The most widely known of these pests is probably the 
“ Hessian fly, ” a destructive enemy of wheat in Europe, America, and 
New Zealand. 

The larva of this fly {Cecidomyia destructor, Say) lives between the 
leaf and the stem of the wheat 
attack that it bends over, 
and gives practically no seed. 

When full grown the animal 
before becoming a pupa exudes 
a substance which stiffens into 
an outer covering, giving it 
rather the appearance of a 

flaxseed, this resting stage being hence often called the “ flax-se^ 
stage.” As a general rule preventive measures are difficult, as 
depend on destroying as far as possible, by hand-picking the affeitiM 
plants containing pupee, the first brood of the flies, which necessitates early 
recognition of the attack. Under natural conditions the flies appear 
to be kept in check by h3mienopterous parasites, and probably do 
serious damage only when these parasites are from some cause 
rendered inefficient. 

Besides those forms whose larvee live in the above manner there are 
very many others which lay their eggs in various other parts of plants. 
The presence of the egg or lapva, or the injection of some irritating fluid, 
results in a kind of local inflammation which produces a gall on the plant 
and in this gall the larva developes. To facilitate the laying of the eggs 
in the proper place the ovipositor in some species is very much elongated. 

The larv» of Cecidomyiids are somewhat curious ; they are small- 
hcaded maggots often red or pink, tapering slightly at both ends, with 
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one segment more than is usual in dipterous larva' (i.e., 14 instead of 13 
including the head) and have a little horny hook (the ‘ ‘ anchor-process ’ ’ ) 
on the under side of the front part of the body, possibly used for changing 
the position of the larva or for breaking up the substance of the gall to 
prepare it for eating. In addition to this, some of these larva' {Miasior) 
have the extraordinary power of producing young ones in flheir 
interior, and that not by means of the development of testes and 
ovaries and subsequent fertilisation, but by simple growth, a kind of 
“ vegetative reproduction.” These young larva eat their way out 
of the parent-larva’s body, and either pupate in the ordinary way or 
themselves produce another generation after the same fashion. 


The pupa of ( Vcidomyiids may be either free or enclosed in cocoons. 
As regards the exact method whereby these cocoons are constructed 



Fi{;. lower figure Bhowfi a hymenopterous para* 

Bitic grub at the beginning of itH attack on a Cecido- 
myiid pupa. The upper figure ehown the great growth 
of the grub after two days, the pupa being alnaost 
entirely ooniumed. 


there is much uncer- 
tainty ; some are spun 
in the usual way, but 
others appear to come 
into being without 
exertion on the part 
of the larva, which 
seems to remain quies- 
cent while the cocoon 
grows round it. It is 
supposed that some 
process of sublimation 
takes place (c/. p. t580). 


The pupfiB look very much like those of minute Lepidoptera, with 
the legs straight and free from the body at the ends. We figure a species 
found in galls on a wild plant at Pusa (fig. 2, PI. LX), and the same pupa 
attacked by the larva of one of the hymenopterous parasites to whose 
attacks the members of this family seem particularly liable (fig. 376). 


In Europe and America these fiies have been a good deal studied, 
and something Uke a thousand species described, but in India two 
species only have been recorded ; one of them which attacks rice after 
the manner of the Hessian fly, was described by Wood-Mason under the 
name of Ceddomyia aryzcB, from Bengal, but since his time nothing seems 



DXPIKRA. 


to\>6Vno'Nn oV Vt o\A\)Te»V vcv «.o\>)tJB. 

t\\e vent Nvatt ^eatxoyed \3y paiatfd^^ 

AnotlieT tjpcues, Oligotrophiis saligpfus (fig. 377), fias been iound 
on Willow, and one has been bred at Pusa from the spores of wheat-rust. 



I ^ ^«r * ^ m 

Pig. 877— OUOOTftOPBUB BAUOKIUB. BBLOW IB THB GALL WITH PUP A- 
BKIBBPROTRVDINO. lo. EBPRBBBBTB THK MALI AHTBMBA, If. THB 
HALE OLABFINO CMIGABB, 1/. TBB OVlPOBltOB. [I. M. V.] 
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There certainly exist a very great number of Indian species as yet 
undescribed. The flies are common in the plains and extremely 
abundant in the hills. 

The family is separated into two groups, the L^itemunm^ with a 
media, and the CecidomyimcB^ without a media. 


MYCETOPHILIDi®: 

Fangu8~gnal8, Mostly small flies with elongated coxcb* Antennm long, 
generally wUhoiU whorls of hair. Two or three ocelh present. Eyes 
separate in both sexes. All the ttbice with spurs, Male genitalia 
easily seen. 


These delicate and slender flies can generally be easily recognised by 
the above characters. They might perhaps be occasionally confounded 



Fig. 378— Myoetofuilid 
(8CIARA) MU6800RIB. K 2. 


with Bibionids (as their colour is sometimes black 
and orange) or with Tipulids or Cecidomyiids, 
but the long antennee and coxae, with the vena- 
tion, are sufficiently characteristic. 

As to the venation, the costa extends as far as 
the last branch of the radius (which may be 3 
or 2 branched), the sub-costa may be very small 
or well developed, the media and cubitus are 2 
branched, while the anal varies in length. There 
is considerable variation in the arrangement 


of the veins in the neighbourhood of the radio-medial cross-vein, and this 


variation supplies useful characters for purposes of classification. 


These flies require for their development damp surroundings, and 
hence are much more abundant in the hills than in the plains. They 
sometimes indulge in dances, generally about low shrubs or near their 
breeding-places. The prominent genital forceps of the males (fig. 378) 
renders the distinction of sexes easy, for the female has the abdomen 
pointed, with two very small terminal processes. 

The eggs are often extruded in little chains of a dozen or so at a time. 
They are laid in fungi, dead damp wood, dung, decaying leaves and fdmi- 
lar substances. The larvae have a shiny look, and are generally rather 
toansparent, so that the longitudinal taracheal tubes show plainly through 
the skin. They are smooth and round, with as a rule a few small bristles 
on the under aide. There are 9 pairs of spiracles, on segments Land 4-11 
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with none on the last segment. The head is quite distinctly separate 
from the body, and is horny, with a pair of strong flat jaws. Many of 



Fig. 379— Larva or myoetophila anoyliformans 

(AFTER HOLMGREN) MUCH ENLARGED. 

the larvae secrete a slimy silky substance with which they spin a kind 
of web 0 ver their food and subsequently a cocoon within which they 
pupate. Their habits are often very curious and interesting ; for instance, 
the gregariousness of the larvae of some of the Sciarinas, which travel 
about stuck together with slime in large snake-like masses sometimes 
three or four yards long ; the extraordinary form of Mycetophila 
ancyhformans which looks exactly like a small Mollusc, the shell being 
represented by a spirally-marked case of excrement which is carried 
on the back (tig. 379), and the strong luminosity recorded as being 
exhibited by a New Zealand BolitophUa (B, liminosa). The pupae are 
as a rule smooth, without points, spines, or bristles, and not enclosed in the 
larval skin ; they are generally protected by a cocoon, which is, however, 
often very slight and delicate. On emergence the abdomen of the fly, 
more especially of the female, is often noticeably long and large, and 
takes some time to shrink to its normal size, this telescopic extension 
of the posterior abdominal segments being also very obvious during 
oviposition. The whole life-tiistory occupies as a rule about three 
weeks or a month in temperate climates. 

The larvae are essentially scavengers, apart from this being of little 
importance eoonomioally, and though in Europe they sometimeB attack 
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stored potatoes and apples, this is probably only in cases where the apples 
or potatoes are already bruised or slightly decayed. Mushroom-growers 
have sometimes suffered heavy loss from their attacks. 

About a thousand species of MycOophilidcB are known, distributed 
all over the world. From India Van der Wulp records only four species, 
belonging to the genera Sciara, Mycetophila and Platyura, but there 
are in reality a very large number, more especially in the hills, where 
the flies are extraordinarily abundant, the conditions found there 
being exactly suitable for the larvae. A Sciara has been reared at 
Pusa from mushrooms, and members of this sub-family {Sciarinte) are 
extremely common at Mussoorie and Simla, (fig. 378) where we have also 
found representatives of the sub-family MacrocerincB rather common 
at light, these latter being conspicuous by reason of their unusually 
long antennae. 

The family has been monographed by Winnertz (Verhand. Zool. 
Bot. Ges. 1863) and most of what is known of the larvae will be found in 
a paper by Osten Sacken (1886), reprinted from Proc. Ent. Soc., Phila- 
delphia, 1862, on “ The characters of the larvae of Mycetophilidae.” 

The determination of species is often rather difficult, as the specific 
characters are frequently minute and require very careful discrimination. 
The genera and sub-families are mostly distinguished by differences in 
the venation, which shows considerable variation in the family. The 
following table of sub-families is modified from Williston. (The Sciarina 
are now sometimes separated as a distinct family and called Sciarida). 

1. Coxse moderately long Gross- vein looking like .. SdarincB. 

part of R, ; cubitus forked near base of wing. 

Coxffi very ; long Cross- vein not in same line as R, 2 

2. Media arising near base of wing. Anal more or less 

incomplete. . . . . . . . . 3 

Media arising near middle of wing ; Anal complete 4 

3. R, branched, the branch generally looking like 

an extra Cross-vein between R. R, and R, ; 3 

ocelli present . . . . . . SoiophiUncB. 

R,, not branched, 2 or 3 ocelli . . . . MycetopkHina^ 

4. R, reachng the costa, and arising from R, at or 

near the Cross vein . . . . . . MyoetobiincB. 

R, generally short and transverse, ending in R, 


5 
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5. Media not coalescing at anjr’point with R, or R,. 

Cross vein present .. .. .. Bolitophilince, 

Media coalescing for some distance with R^^or R^. 

Cross-vein absent. 

Antenna) very long . . . . . . Macrocerince. 

Antenna) short and flat . . . . . . CeropldtincB, 

Bibionid.®. 

Medium sized uglydooking flies. Antenna' with 9-12 raiher thick pints 
closely pressed together. Ocelli present. Front femora rather thicks 
front tibioB generally s pined. Eyes of male close together or touching. 
Anterior veins thicker than the others. Wings often dark or with dark 
spots. 

These flies are easily recognised by their sluggish movements 
(though they have large wings), and by their colour being almost always 
either black or orange-red. In many species the male is black while the 
female is partly orange, as is also the case with some Mycetophilids 
(Sciarince). Their lazy habits and conspicuous colour-scheme suggest 
that the orange and black might represent in this case, as apparently in 
others, the “ warning colours ” of the distasteful and dangerous members 
of insect society, but no observations confirming this supposition 
appear to exist. 

The wings have conspicuous alula). The sub-costa is generally rudi- 
mentary and the radius is often only two-branched. The flies might 
perhaps be confused with MycetophilidaSy since some of the latter are also 
black and orange, possess ocelli, and have often dark-coloured wings 
whose venation is not unlike that of a Bibionid. The two can be easily 
distinguished by looking at the antennae and the coxae of the legs, 
both of which are much longer in Mycetophilids than in Bibionids. 

The eyes in Bibio are divided (in the male flies) into two distinct 
upper and lower halves, separated by a narrow band. More or less well 
marked differences in the structure of different parts of the eye, usually in 
the size of the facets, occur in other flies. (Cf. Blepharocerids, Simuliids, 
Tabanids, Dolichopodids, Pipunculids.) Since, owing to the internal 
arrangements of facetted eyes, clearness of vision increases with the 
number of facets in the parts of the eye employed, we may suppose the 
sparsely-facetted areas to be used merely for the perception of com- 
paratively gross differences of light and shadow and of the motion 
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of large objects, while the closely facetted parts are of use in cases where 
more accurate discrimination is wanted for nearer objects. The larvw 

are grub-like, and have a horny head 
and jaws. They feed mostly on decay- 
ing matter, being often found in 
numbers in the farmyard manure ap- 
plied to fields, but they also sometimes 
affect a diet of fresh vegetables and 
occasionally do damage in Europe by 
eating the roots of grasses. The pupw 
are generally free but some remain in- 
side the old larval skin, through which 
project two branched tubes for brea- 
thing. The family numbers about three hundred species from all parts 
of the world. The known Indian species belong to three genera, name- 
ly Bibio, Plecia, and Dilophm. We havereared also of a species AsjmteH 
from rotting roots of ginger. These genera are distinguished as follows : 

2nd basal cell absent, antennas with 12 joints . . . As pistes. 

2nd basal cell present, 

Radius 2-branched, front tibiae spineless . . . Phcia 

Radius 2-branched, front tibiae with a spine-like process 
at the tip ... ... ... Bibio 

Radius 2-branched, front tibiae with a circlet of spines. Dilophus. 

SlMULIIDi®. 


Fi^. 380 — Female bibionid 

(PLECIA) X 2, 


Small fai flies. AmlenncB rather short and tapering, with 10 joints close 
together. Eyes tomhing in the male. No ocelli. Thorax humped. 
Wings broad, with only the anterior veins well-developed. Legs rather 
stout, tibicB not spurred. 


There is only one genus (Simulium) in this family, but this contains 
from fifty to a hundred known species which are widely distributed. In 
India they are most generally known as “ Potu ” or “ Pipsa. ” In 
Europe and America they sometimes occur in vast numbers and do great 
damage to live-stock. The females suck blood, and their attacks not 
infrequently result in the death of the victim, whose eyes, nose, and ears 
are the points to which the pest mainly directs its attention. The bite 
leaves a small purple spot like a blood -blister, and may cause consider- 
able irritation. In America one species (8, pecuarum) has caused much 
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loss among mules, horses, cattle, sheep, hens, turkeys, pigs, dogs, and 
cats. Smoke or Kerosene are preventives. The larvae of all the known 
species appear to live in quickly running water, which explains the 
general absence of Simuliids from the plains. Larvae have, however, 
been observed in quite a slow stream near Igatpuri, while two adult flie.s 
have been taken during the hot weather at Pusa, though no larvae 
have been discovered in the rather sluggish river which is the only 
running water there. The nearest rapid stream is probably at least fifty 
miles away. The larvae are curiously adapted for their mode of life, 
having a sucker at the end of the body, wherewith to cling to stones, 
a foot-like process on the 1st thoracic segment, and large brush-like 
mouthparts, whose motion sweeps into the mouth the microscopic 
water-plants on which the creature feeds. The larva can spin threads 
which help to protect it from being carried away by the rushing water, 
and when full grown it spins a pocket-shaped cocoon which is stuck to 
stones and in which it pupates ; the pupa has two much-branched 
breathing filaments which project from the open front of the cocoon. 
(PI. LXI.) The fly emerges under water and floats to the surface, 
protected from getting wet by a bubble of air or gas entangled among the 
hairs on the legs and body. In the figure of the wing (PI. LXI, fig.l). 
it will be seen that the strengthening of the anterior veins at the 
expense of the posterior ones has been carried much further than in 
the Bibionids, the only well marked veins being the costa, subcosta, 
the 2-branched radius, and the basal part of the media connected with 
the radius by the anterior cross vein. Some other small flies, e.gf., 
PhoridcB, have a venation at first sight somewhat similar to this, 
but their antennas are quite different to those of Smulium. (PI. 
LIX.) 

The eyes in this family contain both large and small facets (see Bihio- 
nidcs), and afford an easy means of distinguishing the sexes, since the 
male eyes touch while those of the female are separated. The flies are 
usually coloured with soma combination of grey, black, and golden 
yellow. The Indian species have not been properly studied, only 
Smulium indimm, Bech (Ind. Mus. Notes), and S, Mimum, Big., having 
been described, and when the species of the hill districts have been 
collected there is little doubt that they will be found to include a con- 
idderable number. 




PLATE LXI. SlMULIlD^K AND STRATIOMyilDJC. 

Fig 1 . SimtUinm sp. (Simulitdie). . x 8. 

,1 la 
„ 1^. 

1 Larva and pupa, the latter lying in its open 

oocoon. X 8. 

„ 2. 
2rt. 

CliUllaria hehninopla^ Wd, (Stratiouiyiidi©). 
Larva, x 3. 

X 3. 

;5 

Sargus metcdlinun ,, 

X 3. 

4 

Plecticiis aurifer ,, 

X 3. 

5. 

Pachytjastei »p. m 

X 3. 
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The one whose stages are figured on PI. LXI is common in the neigh- 
bourhood of Simla at the end of the rains. No really practical method 
of exterminating the flies is known, though the use of heavy oil in the 
streams has apparently been tried with some success in America. 

ORPHNEPHILIDi®. 

Small bare flies with eyes contiguom in both sexes {not as is usual in the 
male only), and an unusual type oj venation. Antennce not longer 
than the head. 

These small flies are rare, but widely distributed. Nothing is known 
of their habits and life-history. They are of no economic importance, 
though of interest to the systematist from the difficulty of determining 
their relationships. None are known to occur in India.. 

Rhyphid;b. 

Discal cell present. Empodia pulvilliform, pulvilli rudimentary or absent. 

No transverse suture on thorax. 

These flies look rather like small Tipulids with broad wings, the 
latter generally spotted. They are widely distributed, but the species 
are few. They are fond of shady places and are sometimes found on win- 
dows. The larvee are mostly aquatic, wormlike, amphipneustic, with 
two fleshy projections on the hind end. They are also found in rotten 
fruit, manure and decayed wood. The pupce are free. Two species are 
recorded from India. Rhyphus fenestralis, Scop., which occurs in the 
hills, and R. pulchricornis, Bru., from Assam. I have not yet been seen 
them in the dry plains. The venation is shown on PL LIX. 

ORTHORHAPHA BRACHYCBRA. 

STRATIOMVIDiE. 

Medium-sized flies, not bristly. Head usually as broad as thorax, 
abdomen often flattened. Ocelli present. Eyes frequently touching in the 
male, often with coloured bands as in Tabanida. Antennos variable, 
3-jointed, the 3rd joint a complex of small segments and often with 
a terminal style or arista. Scutellum often spinedor with serrated edge. 
Antefior veins often crowded and thickened, the others weak. Four 
or five posterior cells present. Costa rarely reaches to tip of wing. 

This is a large family of often very beautiful insects, but unimpor- 
tant from the economic point of view. In their adult condition they 
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are found about flowers and leaves, and the larvse are many of them 
scavengers. The flies are generally lazy and not easily frightened, and 
are fond of sitting on leaves near the 
ground in damp rather shady places. PI. 

JiXI, fig. 3, shows the commonest spcies 
of the plains (Sargus metalhnus) and give 
some idea of the beautiful colouring which 
these flies often show The wings are 
carried at rest lying flat over each other 
along the abdomen and the members of 
the family have generally a characteristic 
look about them which makes them easy- 
to recognise ; where there is a doubt, a 
glance at the antennap and venation will 
in most cases be enough to resolve it. 



The sexes may be distinguished by the 
distance apart of the eyes. The larvae, 
which are sometimes predaceous, are found 
in various decaying substances, under bark 
or in the sap exuding from it, and often in 
water, even occasionally in salt water 
and hot springs. The aquatic forms often 
possess a beautiful hair-fringed tail -cup 
(fig. 379) which floats and keeps the 



Pifir. dSl— Larval skin of a stra- 
TIOMYIID TO SHOWTAILFRINGE. 
UPPER FIG. X 2. 



posterior spiracles at the surface. The 
skin of the larva is often very strong and 
hard, frequently covered with a sort of 
chalky layer which helps to stiffen it, 
and when the larva pupates this larva- 
skin separates from the pupa but remains 
enclosing it as a protecting outer case. 
Interesting accounts of the structure and 
habits of these larvee will be found in 
Miall (“ Aquatic Insects 
The student will find a list of genera 
and species in Indian Museum Records 
(Brunetti). 
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The ClitellarincB (PI. LXI, fig. 1) and 8argin(B are common in India, 
but the curiouft little dumpy round-bellied Pachygaatrinw (PI. LXI, fig. 

5,) whose flattened predaceous larvee 
live under bark, are less often met with. 
The venation typical of these three 
sub-families is shown in fig. 381 . 

Leptid.®. 




C 


*383— Stratiomyiid venation 
(after COMSTOCK). A FACHYCM8. 
TER, B CLITBLLARIA, C 8ARGUS, 


Antennrp variable as in Strati omyidce. 
Eyes often totiehing in the male. 
Proboscis sometime-s long and beak- 
like. Pulvilli and empodia present. 
At least some of the tibiw with spurs. 
Leptids are of moderate size, being 
rarely quite small, with the legs and 



Fir. .384—ANTENN;f: of Lbptimh. 
( After Comstock.) 


abdomen both rather long and thin, the latter somewhat tapering at the 
hind end. The head is wide and the eyes large. The body is frequently 
covered with a close coat of short hairs sometimes golden yellow in colour, 
and when at rest the wings are not folded over the back as in Rtratio- 
myids but are held apart after the manner of the Tabanidce. The usual 
type of venation is shown on PI. LIX. The flies are of rather sluggish 
habit, with a short silent flight, and are predaceous ; two genera, Sym- 
phoromyia and Trichopalpus, are said to suck blood freely in America, 
while cases are also on record of people in Europe having been bitten by 
Ijcptis : no Indian species is yet known to suck blood ; the family, as a 
whole, certainly does not occur in any abundance in the plains. None 
have ever been seen at Pusa, though the flies are apparently not uncom- 
mon in Assam and in the Eastern Himalayas. The sexes are distinguished 
by the wider separation of the eyes in the female. The breeding-habits 
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appear to be not unlike those of TabanidcSi the eggs being laid on plants 
overhanging water or in damp woody places. The predaceous larvae 
are aquatic or live in decaying wood or moist earth and moss. One 
species is known to make a pit like an ant-lion and catch food in the same 
way. The larvae of XylophagincB sometimes have the head and anterior 
part horny and drawn out to a point at the end of which is the mouth. 
The family comprises two or three hundred widely distributed species, 
and is divided as follows, the Leptince containing most species. The 
XylophagincB often have a considerable resemblance to Hymenoptera. 

(a) Antennae not long, 3rd joint apparently unseg- 
mented, with a style or arista . . Leptince. 

(h) Antennae longer, 3rd joint complex. 

(1) All the tibiae spurred .. ,. Xylophagince. 

(2) Front tibiae without spurs. . . . Arthroeeratince. 

TABANIDiB. 


Dan8‘fies, Gad-flies, “ clegs.^^ Body usually raiher broad and flat. Head 
large, broad and flat, the eye^ large, touching in the male ; often with 
coloured spots or stripes. Antennce projecting, 3rd joint made up of 
several segments. Proboscis strong, pointing downwards, sometimes 
(Pangonia) very long and horizontal. No bristles on the body. 
SguamoB well developed. Wings fairly large, the costa extending all 
round, when at rest held separated {except Hcematopota) not folded 
flat over one another. 


Dans-flies are easily squashable, generally fairly large flies, at least 
as big as a bluebottle, and often bigger. They are well known from 



Fig. 385 ~-Mouthpakts of Fbmale. 
Tabanui* {A/t§r ffine.) 

masp Palpus 
mx Maxilla 
fim Mandiblk 
hpx Htpopharynx 
Wr Labkum 


the blood-sucking habits of the 
females, and are in some districts 
a constant source of annoyance 
to horses, cattle, men, and other 
animals. Their bite is severe, but 
generally does not result in so 
much swelling and subsequent 
irritation as does that of the mos- 
quito; sometimes, however, this 
is by no means the case, and very 
considerable discomfort may be 
experienced* It is probable that 




PLATE LXH.— Tabanid^. 

1 . Tahmnts wp Wlk x 2. 

\a, Kfi'f;' mass x 2 
Young larva x 8. 
ic. Full-giown larvH. x 1, 
ic^. Pupa X 2. 

\( Pai.i«itp. X R. 

2 Tahau'ii^ Hp. X 2. 

'> PaiKioma loiigiroHtria x 2. 

4 Oaetro^ridett x 2. 

5 Hfnnatopota np. x 2 

6 (^hryaopi, dupar x 2 





TABAKID^, 


593 


such resuits are due, not to any poison secreted by the insect, but to 
dirt accidentally introduced into the wound either by the fly’s proboscis 
or in some other way. 

Unlike most mosquitos, Tabanidce bite only during the day time, 
but they resemble the former in that the females alone are blood-suckers. 
The males live on nectar or the juices of plants and fruits, and the females 
can also subsist on vegetarian diet if they are unable to get blood. Both 
sexes have been observed feeding on the sugary substance exuded by 
Aphids, and it seems probable that some species of Pangonia (females) 
do not include blood in their diet : we have observed them sucking com- 
posite flowers at Simla, but never biting. One species of Tahanus at 
Pusa appears to drink water when on the wing, like a swallow, and those 
that we have kept in captivity have drunk freely of sugar and water, and 
of “ Hcematogen (a blood-like patent medicine). The sexes are 
generally easily distinguished by the eyes, which touch one another in 
the males and are separate in the females. 


The majority of blood-sucking flies have aquatic or semi-aquatic larvee, 
and the Tabanids, as a family, form no exception to this general rule. 

The eggs (fig. la, PI. LXII) which 




are 


y 




Pig. .386~Mouthpabts of fk- 
MALB TahanUB, SHOWIXO AR- 
BBNCB OF MaMDIBLKS. 
(A/tei' nine,) 


usually dark-coloured and cigar-shaped, 
or sometimes curved and with a white 
incrustation, are generally laid arranged 
in more or less regular masses on leaves or 
stems of plants overhanging water or the 
mud at the edge of water. When the eggs 
hatch the larvae fall out into the water, 
whence they soon make their way to the 
mud at the bank, where they live until 
full grown, eating living or dead insects, and in captivity preying on one 
another when food is scarce. When full grown they leave the water’s 
edge and make their way further up the bank where they pupate 
just below the surface of the ground. The larvae are apparently 
metapneustic, with well developed mouth-hooks, a retractile head, 
and the body-segments usually furnished with prominent tubercles 
bearing small claw-like spines which assist in locomotion. The tail is 
usually more or less prolonged into a retractile breathing-tube, And a 
round double swelling below marks the anus. ' ’ - - 


A characteristic feature 


IIL 


38 
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is the longitudinal striation of the whole body, but this is sometimes 
only very faintly marked. One Pusa species Gastroxides cUer (PI. LXII, 
fig. 4) lives in hollow trees. 


Some of the larvae have the power of emitting a sound, a tiny squeak 
or click, like the noise made by a small electric spark. It has been sup- 


posed (Paoli, Redia, 1907) that 
a curious structure known as 
“ Graber’s organ ” (fig. 387) 
IS concerned either with the 
production or with the per 
ception of such sounds ; this 
organ can be seen in the living 
larva as two or three pairs of 
small black dots under the 
skin, the number and arrange- 
ment varying to some extent 
in different species. The form 
of the tail, breathing tube, and 
tracheae are also helpful in dis- 
tinguishing the larva?, as are 
also the shape and number of 



the tubercles and the arrange- 
ment of the small bristles on 
the body-segments. 


Fijf. 3S7 — Tail end of Tabanus Larva, 

SHOWING GUABBR'S ORGAN LYING BETWEEN 
THE BIG Tracheal Tubes. {After Paoli,) 
Magnified about eighi times. 


The pupa is found in the earth : it lies free of the larval skin, and has 
usually rings of bristles on the abdomen and some spines and tubercles 
on the head and thorax (fig. 388). The thoracic spiracle is rather large 
and roughly crescent-shaped. At Pusa there are apparently three broods 
of Tahanm yearly, flies emerging at the beginning and end of the hot 
weather (about February and J une) and at the end of the rains (October). 
Hibernation takes place in the larval condition through the cold 
weather in all those species with which I am acquainted at Pusa. 

Some species are attacked by small Hymenopterous egg-parasites, 
(PI. LXII, fig. le.), which in the case of one species of Tabanus we have 
found in a considerable proportion of the eggs observed, though the flies 
were common in spite of this. No practical method of getting rid of the 
flies has ever yet been found, except clearing their breeding-places. Their 
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destruction is desirable since they are practically certainly concerned in 
the spread of diseases of horses and cattle. They can to a certain 
extent be kept from biting by the application of 
kerosene- or crude-oil emulsion, the effect some- 
times seeming to last for several days after 
application. The family contains between one 
and two thousand species, which occur all over 
the world. Though the genera are very widely 
distributed, the range of many individual species 
seems to be comparatively restricted. The 
differences between the species are often ex- 
tremely slight, and the family as a whole shows 
a coherent assemblage of forms closely following 
one or two common patterns. It is thus very 
easy to recognise a fly as a Tabanid, and often 
difficult to find out what Tabanid it is. The 
table indicates the distinctions between the 
genera more commonly found in India. The 
number of species known is doubtful (V. D. Wulp 
^re at present undergoing 
revision. All these genera are figured on PI. LXII. 
Antenna* much longer than the head . . . . (^hrfjHopH, 

Antenna* not as above. 

(1) Proboscis very long .. .. Panf/onia. 

(2) Proboscis short. Resting position with 

wings flat, separated . . . . Tahanun, 

(:i) Resting position with wings nearly 
parallel with the sides of the body. 

Wings usually brown, spotted with 

white . . . . Hamatopota. 

Cy RTi \>M. — (Acrw'eridce). 

Medium-sized or small flies. Head often very small, eyes usually meeting 
in both sexes. Antennw variable, D-jointed with a terminal style, 
which may be absent. Venation variaible, veins often faint. Thorax 
large and round, squamce very large, abdomen very large and round. 
Mouth-parts variable, often rudimentary. 

These very curious flies are easily recognized by their small down- 
bent head, humped thorax, and very large squamae and abdomen, the 
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latter often of extraordinary rotundity. Probably the only other flies 
with which they might be confused are Stratiomyids belonging to the 
division Pnchyqastrincp (PI. LXI, fig. 5). and from these the squamae 
and venation will distinguish them. They are never bristly, sometimes 
hairy, generally quite smooth. The life- histories are not well known, 
but the larvae seem to be parasitic in the egg-cocoons or the bodies of 
spiders. The fly’s eggs are said to be laid, not on the spider or among 
its eggs, but on grass and stems whence in some unknown fashion the 
larva* get in touch with their unwilling hosts. , 

The family is quite a small one and its members are as a rule 
uncommon. Oncodes costahs, Wlk , is recorded from India ; we have 
taken another undetermined species at Mussoorie (PI. LXIII, fig. 11), 
flying about Convolvulus flowers, and at Pusa in grass and low 
herbage. 

Nemestrinidas. 

Moderate-sned hairy fies with characteristic venation. Antenna^ short, 
*Srd joint simple vnth a thin terminal jointed style. 

The peculiar venation (fig. 387) characterises this small though 
widely-spread family. About a hundred species are known, and their 



Fig, .S89 — Nkmesthinii) Wino. 

{Aftn WillUlon.) 

habits are similar to those of Wie Bomhyliidce, i.e., they are flower-flies, 
and suck nectar. 

The life-history of one species is partly known and is very curious. 
The eggs are laid in the burrows of a boring beetle (Anthaxia) whence 
the larvae issue in numbers and are wafted away by the wind. After 
this it would seem probable that^^they cling to beetles (in this case a 
Cockchafer), and are carried with them into the ground when they lay 
their eggs, subsequently feeding on the beetle-larvae which hatch. 
Exactly how they get to the beetle-larvae is not, however, known with 
any certainty (Williston). 
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The flies are rare, and seem to be usually caught on hill tops, or 
flying about the tops of big trees. The Indian Museum collection 
contains one species (Hirmoneura montanaf Bru.) from Mussoorie, and 
there is an unnamed Trichophthalma from India in the British Museum. 

Bombyliid^:. 

yintenncp 3 jointed^ the terminal style small or absent. Head generally 
rounded, eyes often meeting above in the male. Proboscis long and thin 
or short and thick. Body generally downy, or with thick fur, sometimes 
with scales. Legs usually thin and rather long, feet small. Radius 
four- branched. Basal cells long. Sguamce small. Wings often urith 
a dark pattern. 

This large family (some 1,500 species are known) is one which forms 
a characteristic feature of the fly fauna of the plains. Its members are 
found in all dry districts, and can be seen hovering about sun-burnt 
banks and paths and in the most arid and unpromising situations. 
Their flight is extremely rapid and well legulated : 1 once timed a small 
Anthrax hovering about a twig, and for nearly six minutes it remained 
within a space of certainly not more than a cubic inch in extent. 
When disturbed they dart away like lightning, a habit which renders 
their capture rather difficult to accomplish without extravagance in 
time and nervous energy : a great saving in these respects is gained by 
stealthily bringing the net as near as possible and then enclosing the 
fly with a rapid jerk: about sun-set they can often be found by 
sweeping grass. The two main types to which the majority of the 
genera belong are the Bombyliince, hump-backed furry forms with 
long thin proboscis, often looking a good deal like bees, and the 
Anthracince, which are not hump-backed, have a relatively larger 
head, longer abdomen, and short proboscis. Though many Anthracines 
are clothed with thickish hair they are not so characteristically furry 
as the BombyliincB, and some are almost bare, these latter having 
some slight superficial resemblance to small Tabanidw. The majority 
of the commoner species of the plains belong to the Anthracine type, 
though Bombylius and allied genera are not uncommon, especially 
after the rains. The sexes differ in the distance between the eyes, 
those of the males being closer. 

The chief importance of these flies lies in the mode of life of the 
larva}, which are found as parasites in or on the eggs or larvss of 



BIPTERA. 


5i)8 


other inseets. The hosts are mostly Hymeiioptera, but other groups, 
including Acridtidrv (Locusts), are known to be attacked, and a 
species of Geron (G. argent ifron a, Bru.) has been found at Pusa 
parasitic on a Tortricid moth, Laspegresia jaculatria. It is not 
uncommon to see female Anthracines hovering uj) and down over 
the surface of brick walls and other places where nests of Hymenoptera 
are likely to be, evidently exploring to find a suitable place for their 
eggs : these they seem to jerk from the abdomen while still on the 
wing, as described by Fabre, but no Indian species have yet had their 
life-histories properly traced. They carefully inspect likely-looking 
holes and cracks in bricks or wood and we have more than once 
beguiled the common Argijramwha (hstigma into wasting much time 
over an attractive “hole” painted on a piece of paper pinned up on 
the wall or the verandah of the bungalow. From the biological point 
of view the chief interest of these life-histories centres in the very 
remarkable changes ol form undergone by the larvae, each change being 
specially adapted to help it in the progressive stages of its career. 
Fabre has studied these changes in the case ol an Arguramcehn and 
the following account of his work is abridged from Dr. Sharp’s volume 
on Insects (Pt. TI) in the Cambridge Natural History. The victim in 
this case is the Mason-bee (Chalicodoma), one of those Hymenoptera 
which build hard nests of mud, like those commonly seen about the 
corners of bungalow walls and such like places. The parent fly 
hovers over one of these 
nests and drops upon it a 
minute egg whence emerges 
a tiny slender larva hard- 
ly .jV, inch long. After re- 
maining quiet (all the time 
in a fasting condition) for 
about a fortnight, the little 
animal begins with extra- 
ordinary energy and per- 
severance to explore the 
surface of the nest until it 
finds some tiny crack large 
enough to give it access to 



Fiff. 390--LAIIVA OF HYPKKALQJNU in REbTIXG 
STAGE, LYING NEAR DESTROY SO 8( ELl- 
PURON LARVA ShP^'N^^ABOVE IT X 2. 
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the interior. Once there, the slender lissom shape is useless, and 
it now changes to a thickish grub with a delicate sucker-mouth, 
which it applies to the body of the luckless bee-larva, whose juices are 
thereby gradually absorbed without any perceptible wound being inflict- 
ed ; when this treatment has lasted about a fortnight nothing remains 
but an empty skin. The fly-larva, now fully grown, remains quiescent 
for some months (cf. fig. 390) and then changes to a pupa, which like 
the other stages shows a remarkable fitness for meeting the requirements 
ol its position. 

Of these the most pressing is obviously the necessity of ultimately 
being able to escape from its stout clay prison-cell, and for this end the 
pupa is furnished with six hard and strong spines on the head used for 
demolishing the surrounding masonry, and some horns and thick bristles 
on the tail and body. The pupa is thus enabled to break its wav to the 
open air, and the fly then emerges, leaving the pupa skin still fixed in the 
wall of the bee’s cell. 

These successive adaptations to changing conditions recall other 
cases of “ hypermetamorphosis, ” such for instance as that undergone 



Fig. 391— PUPA-SKINH OF Hypbralonia in nkst of 
Hceliphron X *2. 

by some of the Blister beetles (Cantharidcp), and it is interesting to notice 
that the mode of life is very similar in these two insects, the beetle-larvse 
being parasitic on locusts and Hymenoptera, just like the fly-larva whose 
career we have sketched above ; both of them, as minute and active 
individuals, start life fasting, so that in the end they may win through to 
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the all-important egg or grub on which their life depends. While they 
have nothing to do but eat, both alike suffer a degradation of form and 
a loss of activity, which latter is in each case partially regained in order 
to permit of the final changes to the perfect insect. Such life-histories 
as these offer a fascinating subject for study, and for this India, owing 
to the abundance of the flies, should afford excellent opportunities. Fig. 
391 shows the clay cell of one of the common Hymenoptera of India 
{Sceliphron madraspatanum) which has been penetrated by Anthracine 
larvfiB (Hyperalonia sphynx). The pupa-cases of the fly, still sticking in 
the clay wall, show the big spines which enable the pupa to burst out of 
its cell when the insect is ready to emerge. A remarkable genus found 
in the hills, very unlike most of the other Bombyliids, is Systropus, figured 
on PI. LXIII, fig. 4 ; their resemblance to thin-bodied Hymenoptera, 
especially when they are fl 3 dng, is extremely close. Another very curious 
genus, Empidideicus^ is represented by a minute fly occasionally found 
in grass at Pusa, in which the proboscis is so long and thick as to have the 
appearance of an elephant’s trunk. A list of Indian genera and species 
is given by Brunetti (Indian Museum Records). 

APIOCERlDiE. 

Two or three genera of rare flies, whose systematic position is 
doubtful. They may be Asilidw or Mydaidce, They are not known 
from India . 

SCBNOPINIDiB. 

Rather small bare hUick flies, ^rd joint of antennce simple and elongate. 

Noarista. Ocelli present. Eyes usually touching in the male. Abdo- 
men of teven segments, rather fat. 1st posterior cell narrowed or closed. 

These flies are rather uncommon in the plains, and form a very small 
family, all of one genus Scenopinus, of no particular interest. One species 
(PI. LXIII, fig. 10) is not rare in the hills, and looks rather like a small 
black Stratiomyid, but from his family the venation and the absence 
of spines or serrations on the scutellum give enough distinction. The 
larvfle are very slender, and each segment but one has a deep gl^ve round 
it so that it looks like two segments. They are found in various 
situations, (e.g., under carpets and in decaying fungi), and are supposed 
to be predaceous, but little is known about them. They are much like 
the larvse of TherevidcB. We figure a specimen of S. indicus which was 
bred from a pupa found in decaying wood at Pusa. 
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Therevid^. 

Medium^aized bristly or hairy flies. Head broad. Eyes vontiguous m the 
male, Antennc^ shorty 3rd 'joint simple usually with a terminal style. 
Ocelli present. Five posterior cells, anal cell closed near the margin, 

Therevidsare probably predaceous both in the larval and adult con- 
dition. The larvae, like those of Scenopinids, have th^ appearance of 

possessing 19 segments, and in 
Europe have been found in rotten 
wood and in earth. The pupae 
are free. The adult flies, which 
are often clothed with silvery 
grey fur, may sometimes be 
seen sitting about on twigs and 
leaves apparently waiting for 
their prey after the Asilid man- 
ner : though a good deal like 
Asilids in appearance, they are 
rather more slender and have 
much thinner legs (fig. 392), 
while their attitude while waiting 
(for prey ?) is rather different, 
the head being held higher and 
the tail depressed ; the proboscis, 
too, is not horny and prominent as in Asiltdce. Nothing seems to be 
known regarding the kind of insects on which they most usually feed, 
or of the life-histories of the Indian forms. They have a fondness for 
sitting on sand, and have more than once 
been seen at Pusa watching the pits 
made by Ant-lions, possibly in order to 
secure the insects entrapped therein. 

We have observed them dancing in 
great numbers in the early morning at 
the begininng of the hot weather at 
Pusa. The genus Phycm (PI. LXIII, 

fig- 8) is not uncommonly met with in the plains, but nothing is known 
of it, not even that it is predaceous. Unlike most There vids it is 
smooth and not hairy. 
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The family as a whole includes about two hundred species; those 
recorded from India are some half-dozen species of Thereva and 
Phjfms, 

MYDAIDi^E. 

Larqc or vertf large fltes. Antennce club-like, rather long, the Drd joint 
fattened. Venation cha'^act eristic, hran'^hes of radium coalescing, and 
first branch of media endmg at or before the tip of the wing, which is 
often dark coloured. 

These flies have the general appearance of large Asilids, from which 
the above characters will be enough to distinguish them. Like the Asi- 
lids they are predaceous in both adult and larval stages, and the larvae 
have been found in rotten wood They constitute a small and wide- 
spread family of which little is known. There is one Indian species 
belonging to the genus lA^ptomydas in the collection of the Indian 
Museum. The characteristic venation is shown on PI. LIX. 

AsiLlDAfi. 


Antennw '^-jointed, 3rd joint generally elongated, with or without a 
terminal style. Head broad, depressed between the eyes. Proboscis 
stout, sharp and horny. Body generally long, with strong bristles, 
often hairy. Legs and feet strong, pulvilli usually large, empodia 
bristle-like. Sguamce rudimentary or absent. Five posterior cells, of 
which the and Uh may be closed. Anal cell open or closed. 
Genital organs usually conspicuous. 

A very large family whose members are abundant in the plains, and 
may considerably benefit us by their extraordinary appetites. They 



Fig. 394 — Head of an Abilid, 

SHOWING DEPRESSION BET> 
WEEN THE EYES. 


prey upon other insects of many kinds and 
their voracity is amazing. They do not 
fly much, but may be seen lying in wait for 
their victims on twigs and stubble or leaves, 
generally near the ground, and their short 
flights produce a rather loud dull buzz. 
Prof. Poulton (Trans. Ent, Soc., ltK)7) has 
made a study of the food of predaceous 
insects, and has found that Asilidce prey 
chiefly on Hymenoptera, Diptera, Coleop- 


tera, and Lepidoptera, and less frequently on Orthoptera, Neuroptera, 


Homoptera and 


Hemiptera (in India Asilids feed extensively on Oxya 
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relax, an orthopteron.) There- is a larfie field for interesting work on 
these lines in India, and the student should consult Prof. Poulton's 
paper. Some of the Asilids are very large, and several (especially the 
iMphrincB) look much like bees, having a comparatively short and 
thick body (PI. LXIV, fig. 7) ; others {Le/)togaster, fig. 3!).^)) are of the 
most slender build, with a very long thin abdomen, and no pul villi 
on the feet. These are not uncommon in the hills, and the prevalence 
of this elongated body-form, not in this family alone but in others 
also, seems to be a characteristic of the flics of that region as 
compared with those of the plains. Why this should be is at 
present an unanswerable question. In the case of the Bombyliul 
i^ystropys (P\, LXIIf,fig. 4) the strong resemblance which it certainly 
has to long-bodied Hvmenoptera common in the same locality may very 
possibly be of benefit in some way ; we do not know in what way. The 
same might perhaps be said of the elegant little Syrphids of Bmrhn, 
Bphegim, and allied genera (PI. LXV, fig. 4), but not of Leptogaster 
since this is not like any common Hymenopteron, and in this case 
some other explanation must be sought. Perhaps the requirements of 
their larval stages are not fulfilled in the plains ; perhaps the large 
surface exposed on the long abdomen is uncomfortable in very hot dry 
conditions ; it may be that the flies prey especially upon certain species 
of insects which occur in abundance only in the hills, or they may have 
some parasite or other enemy which lives only in the plains. These aie, 
of course, the merest suggestions, and 'Uitirely valueless, as all such 
speculations must be until backed up by adequate knowledge of the 
life-histories and physiology of the insects. In one respect we may sav 



with some certainty that the attenuate 
^hape of Baccha and Leptogaster is of 
advantage, and that is as a protection, 
at any rate from human enemies, for 
unless shown up by a light background 
they are very noticeably inconspicuous. 
Another point which is perhaps worth 
notice is the strong likeness in form and 
general build between Leptogaster and 


Fig 395 — An Ahilio (Lepto- 
0 ASTER) Simla. 


Dragon-flies. It is probable that this 
superficial likeness in two such distantly 
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connected groups has arisen independently in response to the 
requirements of their common mode of life. Both the Asilid and 
the Dragon-fly live by chasing 
other insects and catching them 
on the wing, the former sucking 
their juice with its pointed beak, 
the latter chewing them in its 
powerful jaws. Both have a par- 
ticularly broad head furnished 
with large eyes ; strong bristly 
grasping legs and feet, large 

wings and a long thin abdomen. ^ ^ 

® ® Pig. 396 — The extremity op the 

The utility of strong mouthparts, abdomen in female and 

, - . . , . * , MALE ASILIDS. 

legs and wings is obvious ; the 

breadth of the head probably gives its owner greater powers of judging 
the distance of its i)rey correctly, while the long abdomen helps as a 
balancer and rudder, enabling the insect to turn quickly and accurately 
when swooping on its victim. 

The sexes are easily distinguished ; the males always have big clasp 
ers and the females a pointed ovipositor (fig. 396). The larva? are pro- 
bably all predaceous, and with 
the pupa? are most often found 
in rotten wood (fig. 397) or in 
earth. The full life-history is not 
known for any Indian species. 
Pig. 397 — Larva or Asilus. after family comprises some 

liSKAUfiK X ^ 

3,000 known species of which over 

a hundred are recorded from India. It may be divided as follows ; — 

(a) Marginal cell closed. 

(1) Antennae with terminal bristle . . AHilince. 

(2) Not with terminal bristle . . . . Laphrinw. 

(b) Marginal cell open. ,, 

If without pulvilli, and with slender 

abdomen . . . . . • Leptogaster 

Otherwise .. .. .. •• Dasypogonince, 

The number of genera is large, and the generic characters often diffi- 
cult to distinguish. 
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Empid^. 

Oenerally small flies with distinct neck and small round head with a pro- 
jecting horny proboscis. Eyes often meeting in the maU. Antennce 
^-jointed, ^rd joint usually with a terminal style. Squamce very small 
or absent. Legs often spined or thickened. Pulvilli long. Venat on 
variable, anal cell often very short owing to the turning hack of the 2 nd 
branch of the cubitus. 

This is a rather large family of predaceous flies with apparently few 
species in the plains In their mode of life and often in general appear- 
ance they are like the Asilidce. but (ex- 
cluding hill and forest areas) the latter 
are in India distinctly the dominant 
group, the reverse of what is the case in 
Europe, where the Empids fill the same 
place in nature as is occupied in the 
Indian plains by th« very abundant 
Asilids of that region : they are as a rule 
slenderly built, with a rather long thin 
abdomen; in habit they are somewhat 
more purely ar-rial than are the Asilids, and have usually very good 
control over their flight. They are also much less bristly and hairy 
than Asilidw, while their eyes have no deep furrow between and 
are closer together. (Osten Sacken a.s80ciates the absence of large 
bristles and presence of large eyes with aerial habits : ?.e. a being 
characteristic of fliers rather than walkers.) Rome of them sm-k 
flowers as well as the juices of insects, and they appear to prey far 
more exclusively upon other Diptera than do the Asihda> (Poulton) : 
with this their weaker build may have something to do. 

The sexes are easily distinguished, aathe genital organs are usually 
quite clearly distinct in structure in the same way as m Aailido!. Both 
L« mdulg. .t time, in .i«.l d.nc«, wMch “"“““f 

in onrions wny* witb reMonn of the ineectn (Howlett, Ent. 

Mo Mng., l«n ; Hnnun, ibid., 1808 4 IMi) ; the etndy of thoK, -ml 
L been negl«,ted, bnt it in oertnin thnt .t would t.ow.1 mony 

points of interest, , ^ 

The life-hietory » not hnown for »y Indian apnnej but ,n Europe 

the laru. ar. ' 
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etc. They are probably predaceous and are described as cylin- 
drical, amphipneustic with a prominence below the posterior pair of 
spiracles. The pupa? are free. In the plains, as mentioned above, 
the species seem to be few in number, though individuals (especially 
Tarhiidrominw) are often common, but they occur in fair abundance 
in the hills. This may be due to the lack of shade and moisture in 
the plains not suiting them, for in England they are found most 
often in rather damp places, such as meadows bordering on running 
brooks or in shady woods. They are sometimes rather difficult to 
identify, owing to their considerable variety of form and venation. 
Van der Wulp lists one species of each of the genera Hilara^ 
Pieros jyilus , and Hybos as Indian. Species of the latter genus are 
quite common in the hills and can be recognised from the exaggerated 
development of the hind legs (fig, 398)> 

DOLICHOPODIDiE. 

Small slim fUes, generally of metallic colours, 
with long thin le^s. Antennw often 
apparently 2‘jointed, Proboscis short 
and fleshy. No squamw. No cross-vein 
between discal and 2nd basal cells, Male 
genital organs frequently conspicuous. 

These beautiful little flies are found as a 
rule in moist leafy places, and in the rains 
may commonly be seen on hedges, garden- 
bushes, etc., flying nimbly about and sett- 
ling on the leaves ; they are often easily re- 
cognised by their elegant form and bright 
metallic green colour (PI. LXIII, fig. 9). 

The first two joints of the antennae are 
usually quite short, the second being some- 
times too small to be noticeable* and the 
third is generally oval, but in some genera cHopu«f^/r^r x'So 

is much elongated. It bears a dorsal or 

terminal arista. The wings in several genera are clouded or have 
dark markings. The thorax is flattened from side to side, and has 
regular rows of bristles along the back. In keeping with the dandified 
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appearance of these flies are the remarkable structures often found in the 
male, apparently for the purpose of impressing the opposite sex, 
and taking the form of curious elaborations of the feet, head and 
wings. 

The sexes are easily distinguished, apart from these ornamental 
characters, by the form of the genital organs, the male claspers being 
very large and complex, generally pointing forwards and lying along the 
under side of the abdomen ; since the sexes of the same species often 
differ a good deal in general character it is advisable to take every op- 
portunity of securing male and female together when found pairing. As 
a rule the metallic coloration of these flies renders their identification easy, 
but a good many forms lack this distinguishing mark and are dully 
coloured. In these cases they are very apt to be confused with some of 
the Acalyptrate Muscoids, especially the Ephydridce, whose general 
characters are often curiously similar. These, however, lack the rows of 
thoracic bristles, and the venation of the wings is usually slightly 
different, the 1st basal cell being longer than in the Ihlivhopodidce. 
The head and mouth in the Ephydrids is also generally larger, and they 
have not the row of bristles round the hind edge of the eye possessed by 
Dolichopodids. Both families are predaceous, and both favour damp 
situations. Ephydrids are commonly found walking on the surfaise 
of water, and some Dolichopodids are also able to perform this feat. 
Both groups contain species in wliich the front femora are thickened 
and armed with spines on the under side. 

This striking likeness would seem to indicate some close genetic 
relationship, but this is improbable if we accept the principles of classi- 
fication in general use, and it is more likely that the resemblances are due 
to the similar mode of life of the two groups • either the surroundings 
and habits of the insect influence its form in some unexplained way, 
or a certain pattern is found to pay best in these surroundings, and the 
variations in the direction of this pattern have become perpetuated. 
Very little is known of the life-history. The larvae (fig. 399) are amphi- 
pneustic, slender and cylindrical, and live in the exuding sap or 
under the bark of trees, or in decaying vegetable matter. Their diet is 
uncertain. The pupae are generally free : their abdominal spiracles are 
very small, and the breathing is done through two long horns which bear 
the thoracic spiracles. 



608 


DIPTBRA. 


The economic importance of the family in India is slight. They are 
predaceous, and perhaps therefore to be encouraged 

The family reaches its maximum abundance in temperate regions^ 
and two or three hundred species are already known from Europe and N. 
America. In India Psilopus seems distinctly the dominant genus and its 
members are in some districts extremely common on broad leaves. Van 
derWulp includes seven and two Dolichopus in his list. A 

species of Psilopus is figured on PL LXIII. 

Phorid.®. 

Small flies, generally hlaeJc or yellowish. Head small with bristles pointing 
haekwards, antennoe very short with long arista. Thorax much 
rounded and hunched. Wings sometimes large, sometimes small, 
urith characteristic venation. Coxce and hind le^s rather long, hind 
femora often flattened or enlarged. 

These small hump-backed flies are often seen running about on 
leaves or windows, and are very common all over India, though perhaps 
less abundant in the plains than in the hills. 

The venation is peculiar (PI. LIX) and the 
real systematic position of the family is in 
doubt. The eyes are wide apart in both 
sexes, but the abdomen of the female is gen- 
erally more or less pointed, while that of the 
male is more often swollen at the end. The 
larvee (PI. LXV, fig. 10a) are rather flattened, 
often with pointed processes, and sometimes 
a breathing-tube at the tail end; they 
are found in all sorts of decaying matter 
and are also occasionally parasitic on living 
insects or their W. One species, 

Phorai'i) Cleghorni, is said to have been (Simla) k 8. (After 

• t x5BU ) 

found as a parasite on Trycolyga bombycis, a 

Tachinid fly, which is itself a parasite on the true silk-worm Bombyx 
mori (I. M Notes). Several* curious wingless Phorids have been 
recorded as living in ants’ nests in various parts of the world 
(fig. 402). The pupa has two thoracic breathing-processes or tubes 
which protrude from the old larval skin within which it lies 
enclosed (fig. 401), 
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This small family is useful in the scavenging way, and it is 
necessary for the student to be familiar with the flies since the larvee 



Fiff. 401 — Phorio pupa from a ueai^ 

COCKROACH X 16. 


the mischief was done by some 
other insect and the Phorid larvae 
have merely come In afterwards to 
clear off the remains. 

The European Phoridce have 
been monographed by Becker (Abh. 
Zool-Bot. Ges. Wien., Vol. I, 1901), 
and more recently the whole family 
has been dealt with by Brues (Gen. 
Insectorum, Phoridae). The latter 
includes the following six species 
as Indian : there are certainly 
many more. 


breed in almost any situa- 
tion where they J can get 
decaying vegetable matter* 
and owing to this they are 
often mistaken for pests, 
because they may have 
been found feeding on a 
damaged plant ; in reality 



Fiff. 402~TJ6RM1TOXEN1A HKIMI, 
WaHM. KNLAIUJBO. a WlXOLBSh 
Phorid ikhabitino thb nrstb of 
Tkrmitrh in India. 

( Aftftr Rrmn , ) 


Aphiochceta apicalis, Brues, Bombay. 


„ limhata ,, 

,, tibialis „ 

,, pulicaris „ 

Chonocephalus similis „ 
Termitoxenia heimi^ Wasm. 


India. 

99 

Asia. (?) 

India. 

„ (in termites’ nests). 


Lonchopteridac. 

Small flies, with short arUenncB, ^rd joint simple, mthaterminal arista. 
Wings shaped like a leaf or spear-head. Venation 
charcuieristic (fig. 401). 

These little flies all belong to one genus (Lonchoptera). They are com- 
mon in England about the grassy margins of brooks, but little is known 
of their life- history, which appears in some respects peculiar. They look 
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rather like some of the small Acalyptrate Muscoids, but the shape of 
the wings and a comparison of the venation (fig. 403) will separate them. 



Fig. 403— Lonohopterid win(.. 

{After Comet orh) 

They are of no economic importance, and have not yet been found in 
India. 

CYCLORHAPHA ASCHIZA. 

SVRPHID.®. 

fo rather large fies, often hrighthj coloured, sometimes furry, 
never bristly , usually polished. Male ei/es often touching, always 
closer together than in the females. A false vein ” nearly 
always present between Radius and Media. 

From an aesthetic point of view this entirely beneficial family is 
perhaps the most attractive of all from the beauty and diversity of form 
and colour represented among its members. Something like three 
thousand species are known from all over the world, but Van der Wulp 
records only sixty-seven from India, a number which very inadequately 
represents the truth, as the flies are abundant in the hills, though in the 
plains the species are often rather noticeably few. This is probably 
owing to the comparative scarcity of flowering plants, since theSyrphids 
are essentially flower-flies ; in gardens one may see them at any time when 
the sun is shining, with their smooth polished bodies, surrounded by an 
aura of quivering wing, poised motionless above a flower. If disturbed, 
they vanish in an instant only to reappear hovering in some other spot, 
and this mastery of flight is very characteristic of the family as a whole, 
earning them their English name of “ Hover-flies.” 

Though the mode of life of tjne adults of different species is very uni- 
form (they all feed on the pollen or nectar of flowers), the habits of the 
larvae are equally diverse. A few live in stems or bulbs, and a great 
many in rotting vegetable or animal matter ; the larvae of the genus 
Eristalis and others live in water or submerged in wet filth, and have 
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their breathing stigmata at the end of very long extensible tubes so as 
to reach the surface while the animal is feeding below (fig. 404) ; the 

larvfi? of V olucelld live in the nests of bees and 
wasps, possibly playing the part of scavengers 
there, and the extremely close likeness of some 
of the adult flies to bumble-bees is one of those 
facts of resemblance which lack a satisfying 
explanation. The very curious round flat larva 
of Microdon, the fly shown on PI. LXV, fig. (i, 
similarly lives in ants’ nests, but the ants have 
been observed to actively resent- the presence 
of the ovipositing female. Flies of this genus 
are not rare in the hills, and here again the 
likeness to a bee found in the same locality is 
noticeable. The chief interest of the family 
economically lies in the fact that the larvae of 
a number of Syrphids feed exclusively on the 
Aphidct which do so much damage to plants 
of various kinds. The parent fly may some- 
times be seen hovering about and laying its 
eggs on plants infested with Aphids. The eggs 
are long, oval, rather larger at one end, and are 

Fig. 404— PcPATiNc larva often adorned with a sculptured pattern. The 
OF Eristalis. (>-»".) 1 • 1 • I* 

larva (PI. LXIV) has a thickish often rather 

transparent body tapering in front, generally with the posterior stigmata 

at the extremity of a short thick tubular excrescence, and a small very 

mobile eyeless head which moves here and there in search of food in the 

shape of Aphids. The creatures possess a very large appetite, and the 

work of destruction accomplished by them must be far from insignificant. 

When the larva is full grown the larval skin hardens and forms a (;ase 

or puparium enclosing the true pupa, and from the head of the latter two 

little horns usually project through the outer case. Though the fracture 

of the puparium is Cyclorhaphous, it appears that these flies do not use 

the ptilinum to push off the top piece as do the Muscoids, and the 

well-marked frontal suture of the latter is not present, there being only a 

small triangular area above the antennse, often quite inconspicuous, called 

the “ frontal lunule.” The pupse of the aphis-eating Syrphids may not 









PLATE LXV. — Syrphjd^k, etc. 


Fig. 1. 

jlehphihis hengcdemia. 

X 2' 

0 

Paragus aei'ratus 

X 2 

„ 3 

Lycastria dlhipeit. 

X 2 

.. 4. 

Baccha sp. 

X 2 

„ 6. 

MegaspU cra$6U(t. 

X 2 

„ 6. 

Microadon sp. 

X 2 

7. 

Eriatalia caneua 

x2, 

,, 8 

Pipunculna sp. (Pipuuculidse). 

X 6. 

„ 9. 

Platypeza sp. (Piatypezidas). 

X 8. 

„ 10. 

Aphioch(^ta «p. (Phoridne) 

X 8. 

„ lOo. 
„ 106. 

1 Larva and pupa. 

X 8. 

11. 

Conopa eryihrocepfMla, 



(OonopidR*) 

X 2 
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. 405 — Antenna 
P iPUNCULUS. 
{After Perkins ) 


interesting economically, as they are parasitic upon Rhynchota (especially 
JassidcB and Fulgoridce) in whose bodies the small thick oval larvae live 
until full grown ; they may then force their way 
out between the thorax and abdomen and fall 
to the ground, where they hide themselves 
and turn to smooth black puparia (fig. 406). 

The flies themselves are generally caught 
by sweeping flowers and undergrowth, and 
though owing to their retiring habits they are 
not often seen they are really not uncommon 
in the plains, while in the hills they can be 
found in fair abundance when looked for. 

Though they fly with none of that flash- 
ing rapidity characteristic of Syrphids and 
Bombyliids they are certainly not inferior to these two families in their 
extraordinarily accurate control over their flight, which is probably 
unsurpassed by any insect. When seek- 
ing their prey among grass and other 
herbage, their irregular and wandering 
flight may easily cause them to be mis- 
taken for small Hymenopterous para- 
sites, but their faculty of hovering in a 
confined space is remarkable. We have 
sometimes imprisoned them in glass 
tubes (i-i in. wide by 3 in. long) for the 
pleasure of witnessing an exhibition of 
this power : they will repeatedly hover 
from end to end of this small space 
without apparently ever touching the 
glass, or will remain with the body 
quite motionless, suspended in the 
middle of the tube. According to Jenkinson (Ent. Mo. Mag., 
p. 222) the female pJises herself thus before she darts at and seises the 

victim in whose body she will lay her eggs. 

In view of their specialized parasitic mode of Ufe it is intotesting 

tt, tl»» "ft ft* 

thdr preybyiiiglit. In th»e buBiJie. we lilid big eye. Mt ui . Tery 



Fiff. 406 -Pipunculid puparium 
( xftbt. 12 ) A Diagram of Hoppie 

TO SHOW POSITION OF PCPARIUM 
IN THE BODY. 

{After Perkins ) 



614 


DIPTKRA. 


mobile head, small antennae, large wings, and particularly strong legs 
with well-developed clawed feet ; all these structures are helpful in 
detecting and seizing a victim. Pipunculids, however, want merely to lay 
eggs in their victims, while Asilids and Empids require theirs for food, 
and this difference in habit is reflected in the differing structure of 
the mouthparts, which are large and beak-like in the two predaceous 
families, but are extremely small and ill-developed in Pipunculids. The 
Pipunculid ovipositor, on the other hand, is particularly well dAveloped, 
being large and strong, a sharp curved piercing organ. The family is small 
but widespread, comprising practically only one genus (Pipunculus) 
of any importance, and of this perhaps a hundred species are known. 
Kertesz catalogued the species known up to 1900 (Termesz. Fuzetek, 
XXIV). Becker has monographed the European forms (Dipterologische 
Studien V. Berl. Ent. Zeit. 1897), and Verrall (“ British Flies ”) gives 
full information as to British species, while Perkins has since then 
described a large number of new species from Hawaii (Hawaiian Expt. 
Sta. Bull., 1 Pt., 4. Div. Ent., 1905) and from his paper figs. 408 and 
404 are copied. Brunetti (Rec. Ind. Mus.) has described some Indian 
species, but little is yet known in this country of the family as a whole ; 
they are by no means rare, and observations on their life-histories would 
be of much interest. An undetermined species is figured on PI. LXV. 

CYOLORHAPHA SCHIZOPHOBA. 

Muscoids.* 

AntenncB d-jointedy the third joint simple and hearing a hare or hairy 
dorsal arista. Frontal Suture present. Proboscis generally short 
with hroad lobelia, someiimes pointed and horny (as in Stomoxys), 
occasionally absent or rudimentary (as in Oestridce). Palpi never 
jointed. N ever more than one suhmarginal and three posterior cells ; 
marginal ard suhmarginal cells never closed ; hasal cells small ; 2nd 
hasal sometimes not separated from the discat. Suhoosta sometimes 
only indistinctly separated from iZ,. The empodium smalt or absent. 

Under the term “ Muscoids.” we include a vast number of flies of 
which the true Muscidce (the house-flies and their nearest relations) * 

* We shall speak of the sub-divisions of the Mnsooids (e.g,, the ** Anthomyi^,'^ 

** Trypetidup,*^ &c,) as “tamilie*,” giving them the termination but it 

realised that they do not compare in definiteness of distinction with snch trualanMn as, 
for instance, the Tmhaniia or Pityehodidte^ and it is only for convenienc^Mgi^t they 
contain so many species that they are commonly given a rank above “ Sut 
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form only an inconsiderable portion. The whole group is sometimes 
also known as Muscaridee, Muscida^ or as “ Muscidce sensu 

I {sensu Idto meaning “ in a 

I T ^ I / wide sense,” or “speaking 

broadly ”) as opposed to 
“ Muscid® sensu stricto,^^ i.e., 
the family Muscidw (House- 
flies, etc.). The primary 
division of this unwieldy 
assemblage of species is based 
principally on the distance 
between the eyes in the male 
as compared with the female, 
the size of the squam®, and 
the shape of the 1st posterior 
cell. This gives us two large 
groups. In the first the eyes 
in both sexes are wide apart. 

Fie. 407 -Heai, of MU800II. FLY (FROM the J st posterior Cell is almost 

TOWNSBND). V. VFKTBIX. F. FRONT, i. FROK- alwavH ouitc opeii, and the 

TAL LUKULE S, FKONTALSUTUUK. A. ’IHIRI) J ^ . 

TU)So?M antenna. PL. PALPI p. PRO squam® (especially the lower 

squama, occasionally called 
a “ calyptron ”) are generally very small or absent. These are the 
Acaly pirate Muscoids. Many of them are injurious to plants. 

In the second large group the eyes in the male are nearer together 
than in the female; the Ist posterior cell is almost always much 
narrowed or closed, and the squam® are large and well developed. These 
are the Caly pirate Muscoids. Many of them are injurious to animals. 

The view most generally taken is that the Acalyptrates represent 
a less highly-specialised condition than do the Calyptrates. The two 
groups are certainly closely related, and though the family 
Anihomyiidm is generally included in the Calyptrates, because the 
squam® are well developed and the male eyes are frequently near 
together, it has the Ist posterior cell quite open as in Acalyptrates, 
and in some other respects shows that there is no real line separating 
the two divisions. Because of this open Ist posterior cell, a character 
easily recognised, and also because many of the larv® live after the 
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Acalyptrate manner in roots ot plants and similar places, we have 
here included the Anthomyiids among the Acalyptrates, for the 
convenience of the student. Probably the family is really best placed 
by itself, in a distinct division intermediate between Acalyptrates and 
Calyptrates. 

As a general rule the flies in the first big group (the Acalyptrates) 
are small, often very small. The extremely common little flies which 
are so often seen hovering about a plate of bananas or other fruit are 
typical Acalyptrates (Drosophilidm). The adult Acalyptrate flies are 
usually harmless, and a large number of the larvse are beneficial, feed- 
ing on decaying vegetables or in dung, and thus acting as scavengers. 
On the other hand, many of the larvee live in the stems or fruits of plants, 
or are leaf-miners, and sometimes do much damage. 

The flies in the second big group (the Calyptrates) are often 
medium-sized or rather large flies, most of them with a strong family 
likeness to the common House-fly or the Blue-bottle, both" of which 
are typical Calyptrates. A large number of the larvae are scavengers, 
especially the Muscidee and SarcophagidcB, and the maggots of both 
these families sometimes breed in living flesh, as in cases of Myiasis : 
the commonest mode of life among the Calyptrates, however, is that 
of parasitism, and this is practically universal among the Tachi- 
nidcB and Oestridee. The pecuniary loss caused every year by the 
attacks on cattle of the larvae of the “Warble-flies “ (Oestfidee) must 
be very considerable. The ravages of the other two families are 
happily almost entirely confined to insects, the larvae feeding especially 
on living caterpillars, and constituting an invaluable check on the 
numbers of the latter ; only in such a case as that of the silk-worm, 
which forms the prey of a certain Tachinid larva, is this most useful 
habit to be regretted by mankind, and in this case it is mankind’s own 
fault for domesticating the silk- worm. The few biting ” flies among 
the family Muscidee have a very special interest in view of the part some 
at least of them play in sprea^ng among men and animals diseases due 
to those minute blood parasites called “ Trypanosomes,” while the 
danger of infection of food with enteric and other germs, owing to the 
presence in kitchens and houses of flies which habitually settle on dung 
and other filth, though at present not fully realised, has been proved to 
be a real and serious one. 
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The classification of both Acalyptrates and Calyptrates is in an un- 
settled condition, as various authorities interpret in different ways the 
systematic value of the sub-divisions and assign them different limits. 
The boundaries of the “ families ” are of an indefinite nature, and correct 
identification is often a matter of very considerable difficulty. The 
table given below will, however, enable the student to arrange in order 
the majority of the Muscoids with which he is likely to meet. 

ACALYPTRATES 


Hymenopterous-looking flower-flies, usually of a 
fair size, with broad head and generally long 
antennae proboscis and abdomen, the latter 
swollen at the end. 1st posterior cell distinctly 
narrowed or closed 

Flies with very long awkward legs, long body, 
lat posterior cell narrowed or closed. Wings 
generally with dark markings 

Small shiny black purple or orange coloured flies 
with narrow waist, generally found near excre- 
ment. Wings often with a spot . . 

Eyes on horn-like projections 

Small bare flies with thickened femora and very 
large scuteilum 

Look like Chrysomelid beetles 

Small sea-shore flies with flat horny thorax and 
bristly head 

Small dung-flies with 1st hind tarsal joint flat and 
shorter than the 2nd, and with characteristic 
venation 

Small decay-flies with arista plumose on the 
upper side (generally with only a few long hairs), 
and the lowest bristle on the front pointing 
downwards 


Conopids. 

Micropezids. 

Sepsids. 

Diopsids. 

Khopalomerids . 
Celyphids. 

Phycodromids. 

Borborids. 

Drosophilids. 


Not 09 above, 

A. — Sub-costa entirely absent or incomplete, or not 
having its junction with the costa distinct. B| 
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generally not reaching as far as the middle of 
the wing. 

1 . 2nd Basal and Discal cells not separated by a 

cross- vein. 

Small generally yellowish or black flies, fre- 
quently caught by sweeping grass. Sub-costa 
absent. Fronto-orbital bristles and vibrissee 
usually absent ; anal cell absent 

Small often greenish-grey or brown flies found 
on or near water ; predaceous, mouth-opening 
often very large. No vibrissee, and anal cell 
absent or indistinct. Fronto-orbitals frequently 
present. Sub-costa absent 

2. 2nd Basal and Discal cells nearly always 

separated by a cross -vein. 

Small often grey or silvery flies, as a rule 
vibrissa? present. Aristal hairs never very 
long. 2nd basal and anal cell often very 
small, but distinct, cross-veins generally near 
together 

Often fair-sized fruit-flies, partly ooloured yellow, 
wings with dark marks or spots. Lower fronto- 
orbitals present. Sub-costa turning up sharply 
and ending indistinctly before joining the 
costa. No vibrisse or pre-apical bristles. Anal 
cell very often drawn out into a long point. 
Ovipositor rather long 

Not very small flies. Abdomen generally black, 
long, oval in shape. Subcosta more or less 
fused with R, : Antenna^ sometimes long. 
Vibrisse absent. Anal cell not drawn out into 
a point 

B. — Sub-costa present, distinct, ending distinctly in 
costa. B| generally reaches at least as far as 
the middle point of the costa. 

1. Vibrissse absent. 


Chloropids. 


Ephydrids. 


Agromyzids. 

(Geomyzids). 


Trypetids. 


Psilids. 
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Wings sometimes clouded. Mostly shiny black 
or yellow flies. Head broad ; 1 or 2 fronto- 
orbitals. Anal cell rounded 

Wings nearly always spotted or marked. Only 
upper fronto-orbitals, and no preapical bristle. 
Ovipositor horny. Anal cell generally more or 
less pointed 

Wings often marked or spotted. Fronto-orbital 
sometimes present. Preapical present. Ovi- 
positor not horny. 2nd antennal joint gen- 
erally long. Frequent damp places 
2. Vibrissae present. 

Small flies with rather long bodies, the anterior 
and posterior cross-veins quite near together, 
R, not reaching to the middle of the wing 

Costa with short hairs and long bristles, tibia" 
with spurs and preapical bristles . . 

Generally bristly grey or blackish flies, often 
predaceous and found about excrement or 
near water. Abdomen a little elongated, 
having at least 5 visible segments. No costal 
spine. Lower squama small, often not visible 
from above. Male & female eyes wide apart 

Blackish, grey, or brownish flower- flies with 
abdomen of not more than 4 or 5 visible 
segments. The lower squama large as a rule, 
rarely hidden by the upper. Male eyes gen- 
erally closer than female ; arista variable 

CALYPTRATBS 

Arista almost always with hairs along its whole 
length at least on one side, basal part of 
abdomen not bristly 

Arista bare on the distal and hairy on the basal 
part ; basal part of abdomen rarely bristly . . 

Arista bare along its whole length, abdomen 
often very bristly 


Sapromyzids, 

Ortalids. ^ 

Sciomyzids. 

Heteroneurids. 

Helomyzids. 

Cordylurids. 

Anthomyiids. 

Muscids. 

Sarcophagids. 

Tachinids. 
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Body nearly bare, or furry, head and face 
rather large, mouth-parts and antennee very 
small . . . . . . . . Oestrids. 

We have included Oestridce among calyptrate muscoids, though 
they are better regarded as a separate group, originally composed of 
several muscoid types and now much specialised for a parasitic 
existence. 


CoNOPIDiE. 

Bather elongate flies, abdomen often with a distinct waist, the tip some- 
times thickened and turned under. Head large and broad, the eyes 
well separated in both sexes. Antennce ^-jointed, prominent, mth a 
dorsal arista or a terminal style. A slender, often jointed, proboscis, 
wings often coloured ; anal cell closed ; posterior cell closed or 
nearly closed. 

The ConopidcB are unlike most of the other acalyptrates in having 
the Ist posterior cell often closed, and partly for this reason they are 
frequently classed with the Aschiza ; they have, however, a ptilinum 
and frontal suture which indicates that they are really Schizophora. 

These flies are usually fairly large, and are found about flowers, 
where they are easily mistaken for Hymenoptera. Their bodies are 
usually devoid of bristles or noticeable 
hairs, but often bear a glistening coat of 
short golden pubescence, and are fre- 
quently coloured rather conspicuously 
with yellow, reddish brown, or black. 

Their flight is not particularly rapid. 

Economically they are of some slight in- 
terest, as they are parasitic on Hymen- 
optera such as Wasps and Bumble-bees, and also apparently on 
locusts (in America). According to Williston, the Conopid chases 
the bee and lays an egg upon its body during flight. The larva on 
hatching burrows into the abdomen of the bee, where it remains and 
pupates, the adult fly emerging from between the abdominal segments 
of its unfortunate host. As a rule the larvae are oval and rounded, 
with distinct segments, on the last of which are two large round 



Fig. 408— Conopid larva, 
AFTER BRAUER X 5. 
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stigmatic plates (fig. 408). The family is rather a small one, 
and its members do not seem to be very common in the plains, though 
more frequently met with in the hills. It is not likely that they occur 
in sufficient abundance to act as an efficient check on the species 
parasitized. A widely distributed Indian species is shown on 
PI. LXV, fig. IJ. 

Borborid^.. 

Small or minute blackish or brown flies. Antennce short, *]rd joint round, 
with a bare or pubescent arista. Legs rather strongly developed, 
hind legs with first tarsal joint broad and shorter than the semnd. 

These fiies are scavengers in the larval state, living in dung and 
other decaying matter. They are common in many localities in the 

plains as well as in the hills, and may some* 
times be seen in great numbers about their 
breeding-places. I have caught them also in 
the house, where, owing to their unpleasant 
habits and the consequent risk of food infec- 
tion, their presence is the reverse of desirable, 
but they do not seem to be at all common in 
houses, and probably this instance was exceptional. The unusual 
structure of the first hind tarsal joint makes them easy to recognise, 
and their venation also is usually characteristic (fig. 407) the veins 
being often short and thick and giving the wing an appearance which 
reminds one rather of the Hippoboscidce. Otherwise the flies are 
generally much like the Ephydridce in colouring and general shape. 
There are certainly many species in India, though Van der Wulp 
includes only one (Limosina puncMpennis, Wied.) in his list. 

Agromyzid/e. 

(Including Oeomyzidce). Small or very small flies generally blackish, 
grey, or silvery. Front broad with or vcithout bristles. Antenncs 
short, arista hare or pubescent (absent in Cryptochc^um, sometimes 
plumose in Oeomyzidce). Anal cell present; cross -veins often near 
together, posterior cross -vein sometime wanting. Vibissce generally 
absent in Agromyzidas, generally present in Geomyzidce. 

These little flies are often difficult to distinguish from those of 
neighbouring families, especially the Chloropidce and DrosophUidce* 

All three families are very abundant in India. 



Pijf. 409— WiNO OF BOR- 
BORID. (X 12.) 
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The larvsB are typically leaf-miners or live in stems, but have also 
been found in the galls of other insects, while some of them probably 
live in fungi, and one Indian species of the Leucojyis is known to 
be predaceous, feeding on scale insects. They are, like most of the larva* 
of Acalyptrates, small white maggots with horny mouth-hooklets but 
no definite head, the body rather thick at the hind end and tapering to 
a point in front. Some very common and beautiful flies of this family 
may often be seen hovering like little silver fairies in and out of the 
shadow of tree-trunks. They have the abdomen greyish white and 
shining, like metallic silver (PI. LXVIl, fig. 1), and have been bred 
from larva> found in stems of Gurur. 

There are three Agromyzids which are known to be important to 
the agriculturist ; they are the Tur-pod fly, the Pea-stem fly, and the 
Cruciferous Leaf-miner. The 
Pea-stem and Tur-pod flies are 
figured on PI. LXVIl, figs. 2 & 3. 

The latter is a very black little fly 
whose eggs are laid in the setting 
flowers of Tur {Cajan^ts Indicus), 

The larva? on hatching eat their 
way into the green seeds, forming 
a ring-like track round the seed, 
and after about a week they 
pupate witliin the pod, generally 
outside the seeds ; the fly emerges 
in a few days, the whole life- 
history occupying a fortnight or 
less. Affected pods usually have 
a somewhat twisted and distorted 
appearance (fig. 409). A slender 
blue-green hymenopterous para- 
site attacks the fly, but to what 
extent it is effective as a check*’ 
is not yet known. The Pea-stem 
fly is very similar in general 
appearance to the Tur-pod fly 
but is dark metallic green in colour. The larvae, which are of the 
usual type, attack the stems of young pea plants at a point level with 



f. 410— Pods op cajanub indioub ai - 

FBOTBD BY THE TCTR-POD AOROMYZA. 
A PUPABIUM IB JOYING AT THE TOP OP 
TUB RIGHT-HAND POD. 
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the surface of the ground, causing the plant to wilt and the stem to 
decay. No parasites have been found, and collection and destruc- 
tion of affected plants as soon as possible after the pest is first 
observed is the only generally applicable remedy. Owing to the 
short period occupied by the life-history early action is necessary if 
it is to be of any use. The larvae of a third fly, the Cruciferous Leaf- 
miner, as the name indicates, mine the leaves of Cruciferous plants : 
the flies belong to the sub-family Geomyzincp (often separated from 
the Agromyzids as a distinct family Geomyzidas) and are grey, somewhat 
bristly little flies with large wings. They are of less importance than 
the Tur-pod and Pea-stem-flies (fig. 4-11). 

An Agromyzid (Cryptocha^tum), remarkable and easily identified 
by the absence ol the usual arista on the third antennal joint, is an 

annoying ‘ ‘ Eye-fiy ’ ’ 
in jungle at Pusa, but 
it is quite distinct from 
the more familiar 
(Chloropid) eye-fly 
which is sometimes so 
troublesome in the 
house : nothing is 
known of its habits 
except that it is found 
often sitting on stems 
and leaves or in crevi- 
ces in tree trunks in 
small groups of half a dozen or so individuals. It is perhaps note- 
worthy that this little fly will live, when enclosed in a corked tube, 
considerably longer than any other kind of fly I have ever observed. 

DROSOPHILlDi®. 

Small chubby flies often with large light red eyes. Suh-costa absent 
or indistinct ; 2nd basal and anal cslls usually not separated ; anal 
cell small, indiMinct or absent. VibrisscB usually present ; 3rd 
antennal joint rounded ; arista plumose, the hairs generally few and 
long. Lowest fronto-orbitaJ. bristle often pointing downwards. 

The members of this family are extremely abundant in India, and 
it is only necessary to expose some over-ripe bananas or other fruit in 
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order to see them come hovering round it. The species of Drosophila 
which is commonest in Nothern India is shown in all stages on PI. LX VI. 
The fly is interesting as having what is, as far as I know, the shortest 
life-history yet recorded for any insect with a complete metamorphosis. 
Though most abundant in the rains, it appears to breed all the year 
round. In one instance under observation the flies paired at 8 a.m. on 
August 31st, remaining coupled for eleven minutes, and the same even- 
ing the female laid thirty-nine eggs on some half-decayed bananas. On 
the afternoon of September 2nd the male fly died, and at 11-30 a.m. on 
the following day the female died also. The eggs had hatched during 
the evening of September 1st, the larvee all pupated on the 4th and 5th, 
and on September 7th the flies emerged : the whole life-history may thus 
be passed through within a week. Such rapid multiplication not only 
quite explains the abundance of the flies, but affords a very instructive 
example of the effective working of those conditions and influences 
which together make up what is called the “ balance of nature ’’and 
tend to prevent the too great increase of any one species of animal. We 
will assume that these flies have thirty broods a year, each brood 
consisting of forty eggs, of which all develop to maturity, half males and 
half females ; a simple calculation will show that at this rate the 
progeny of a single pair would at the end of a year reach an appalling 
number. If they were packed tightly together so that each cubic inch 
of space contained a thousand of them, they would very easily cover the 
whole of India, from Kashmir to Cape Comorin, from Karachi to Cal- 
cutta, with a solid cake of flies a hundred million miles thick, or would 
coat the whole world with a layer of insects a million miles in depth. 
And yet as it is we do not particularly notice them. 

Owing to their fondness for fruit they are sometimes taken to be 
harmful fruit-flies by those who do not know their habits, but they are 
in reality beneficial, as they seem never to lay eggs in any but bruised 
or over-ripe fruit. The eggs themselves are beautiful objects, and the 
curious horns or procesj^ which they possess appear to act either as 
breathing-tubes or as supports to prevent the egg from sinking too deep 
in the decaying pulp in whichit is usually laid. The Indian species have 
not been studied ; the genera known to me at present are Drosophila^ 
CurUmotum, and Asieia, the first tw'o including most of the commoit 
forms. Curtonotum is very common in the hills. The fact that some 







BPHYDRIDj®. 


625 


Drosophilids breed in dung and other filth, and are fond of sitting on 
or near it, render them liable to carry disease germs and so infect food. 
The interesting discovery has recently been made that a Drosophila 
harbours trypanosome-like parasites (Chatton and Allilaire, Comptes 
Rendus del’ Acad. Sci. Fr. 1908). Several other insects are known to 
harbour microscopic protozoal parasites more or less similar to those 
which cause various diseases of warm-blooded animals, a fact which 
should be taken into account in any researches on the transmission of 
disease through the agency of insects. 

EPHYDRIDiB. 

Small greyish or brownish flies. The round mouth ^opening and the 
head often large, Antennm short, arista hare, or pectinate on the 
upper side. Anal cell rudimentary, discal and 2nd basal united. 
The family, while economically of some slight importance owing to 
the fact that the adult flies are predaceous and abundant, is interesting 
because of the often curious shape and mode of life of the larvae. These 
are found in decaying vegetable stuff, in dirty and stagnant water, in 
salt or brackish pools (sometimes in countless numbers), and even in 
waters so charged with alkaline salts as to be apparently uninhabitable 
for other living animals, the larvae and pupae occurring in such 
extraordinary abundance in this unpromising situation that they were 
largely used by the natives of the country for food (Williston). 

As in several other predaceous insects, some of these flies (the genus 
Octhera, which occurs throughout Northern India) have the front femora 
very large and flat, the lower edge being armed with rough spines which 
hold fast the prey, while the fly sucks its juices. PI. LX VII, fig. 4, 
shows a species of Brachydeutera which is apparently common all over 
Northern India, the eggs, larvae, and pupae being found in tanks and 
puddles, on whose surface the adult flies walk about seeking the small 
insects on which they feed. The larvae are vegetable-feeders, and the 
family is thus a distinctly beneficial one, the larvae being scavengers, 
the adults insect-killers ; I have seen even small Tabanid larvae attacked 
and destroyed by these flies The curious form of the pupa shows in 
an exaggerated degree a type similar to that exhibited by certain 
Drosophilid pupae, and the Ephydridcs are closely related to this family. 
Although only three Indian species (Notiphila fasciata,W\edL.,N. aJbi- 
ventris and N, indica, Wied.) are included in Van der Wulp’s catalogue, 
HL 40 
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there are really a large number, and the remarkable forms and habits 
of many of the larvae should make the study of the Indian Ephydrids 
an interesting one. 

Becker’s monograph (Dipterologische Studien IV. Ephydridae 
Berlin Ent. Zeit. 189 (i) gives full information about this family. 

Chloropid^e. 

Small ffhwing dark-coloyred or yellowish flies. Head hemispherical, 
Vihrissop generally absent. Front broad, sometimes with bristles at 
the vertex. Diseal and 2nd basal cell united. No distinct anal cell. 
Wings and legs short. No preapical bristle on the tibice. 

The members of this family sometimes do considerable damage in 
Europe and America by the larvae burrowing in the leaves of sugar-beet 



Fiff. 4 PJ-“Lar\a, Pupa (c) and imago ok Oscixih thb^e, 

WITH MiNKD Tea Leaf. 

{From Iwi Mus, Not $9.) 

or in the stems of wheat, oats, and other grain crops, while some inhabit 
galls on the stems of grasses. The duration of development from egg to 
imago is given by Howard in the case of an American Chloropid as about 
three weeks. The flies are common in the plains, and though stem- 
boring Chloropids are not yet known seriously to damage Indian cereals, 
cases of such damage will not improbably be found occasionally to ocjcur. 
Insects of this type are extremely difEcult to deal with, since if the fly 
once succeeds in lapng its eggs nothing can save the plant. Failing the 
presenae of efflcient parasites little can be done save early removal and 
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destruction of affected plants and the clearing of any neighbouring jungle 
or grass such as might form a breeding place for the flies. Larvce 
which live in the stems of plants are naturally liable to remain unnoticed, 
and the effects due to their presence may be ascribed to some other 
cause. Some Chloropid larvae are scavengers, living on decaying vege- 
table matter or on plants previously burrowed or wounded by other 
insects, and Oscinis thece is recorded as having been found damaging tea 
by mining the leaves. (I. M. Notes) (fig. 412.) 

One of the Indian Chloropids has a habit of hovering in an annoy- 
ing manner just in front of one’s eyes, and is known as the “ eye-fly.” 
It is a minute shiny dark-coloured fly, which seems to be particularly 
fond of clinging to hanging strings and ropes. It is not unusual to see 
several hundred of them on a few inches of string hanging from a 
chick,” and with the aid of a duster or a killing-bottle it is easy to 
destroy the entire swarm ; in Europe members of an allied genus (Ohio- 
Tops) are also known occasionally to congregate in vast numbers in par- 
ticular chosen spots. A fly similar to this eye-fly is a serious pest in the 
Southern States of America, numbers of them getting into the eyes of 
domestic animals, and they are held in great measure responsible for 
the spread of a disease of the eyes which at times is extremely prevalent 
among children in those districts where the fly is abundant. It is said 
that in the Fiji Islands the spread of a serious eye disease is recognised 
by the European residents as being due to the agency of ” gnats ”, 
against whose attacks they protect themselves by wearing veils, but to 
what family the ” gnats ” belong is not mentioned. (L. 0. Howard.) 

Species belonging to genera allied to Elachyptera and Chlorops are 



Fisf. 413- ANTENXiE OF BLA<JHVITBIIA (?) 


very common in India. Their antennae are often horn-like (fig. 413) 
and they are coloured in some pattern of yellow and black ; they can 
always be found by sweeping grass, in whose stems their larvae probably 
live. 

The stages of a pretty little Chloropid, belonging to a genus closely 
related to Chlorops (MerocMorops ? ), are shown on PI LXVL The 
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larva lives in the watery tissue of the swathing leaves round the stem of 
plantain-trees and under sissoo bark, and is remarkable for the pattern 
of its posterior spiracles. The larvae of this fly were utilised by a native 
‘ ‘ doctor ’ ’ at Pusa in a rather interesting way. The man has a 
considerable reputation in the district, due to his success in curing 
cases of tooth-ache and similar ills. A violent attack of tooth-ache 
(simulated for the occasion) gave an excuse for requiring his services. 
The treatment consisted in rattling a small stick round the patient’s 
mouth ; the operator’s unemployed hand (closed) meanwhile rested above 
a cloth spread on the patient’s knees ; at the psychological moment the 
hand quietly opened and the patient’s attention was then directed to the 
fact that the maggots which had been the cause of his pain were success- 
fully removed and lay exposed on the cloth. The operator added that 
he believed one obstinate maggot still remained in the tooth, and that 
this would probably necessitate a repetition of the treatment at a later 
date. Similar but rather less crude methods are adopted by Chinese 
practitioners in the neighbourhood of Bombay. They pretend to suck 
out the maggots from the affected part, using a small bamboo tube. 
Through the kindness of Captain Liston and Dr. Surveyor 1 got an 
opportunity of examining some of these maggots, and found them to 
be Ceoidomyiids, apparently from galls. 

Cblyphid^e. 

Scutellum immensely enlarged ^ covering the wings and abdomen, 
Ardennes long, arista flattened. 

These insects, owing to the remarkable size of the scutellum, look 
very unlike flies, and have more the appearance of small round-backed 
beetles. The scutellum and general surface of the body is smooth, with 
a more or less metallic coloration, and this increases the resemblance. 
The structure of the antennae and of the abdomen is also curious. 
The flies appear to be not uncommon in some parts of the plains and are 
generally found among grass. ^Nothing at all is known of their life- 
history, or of the advantages, whether protective or otherwise, of their 
extraordinary structure. 

Four species are recorded from India, all belonging to the genus 
Cdyfhus. PI. LXVII, fig. 6, represent Celyphns fuscipes, Mq. 
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Sides of the head drawn otd into hom4ihe ^projections which bear the 
eyes. Front femora thickened. 

The remarkable structure of the head makes this small family very 

easy to recognise. One species (fig. 41 4) is commonly met with in the 

plains, sitting about on leaves in shady 

places, but as in the case of the CelyphidcB, 

nothing is known of the life-history. The 

exaggerated distance between the eyes may 

very probably give the insect increased 

accuracy in judging distances, just as 

“prismatic” field-glasses give an enhanced 

stereoscopic effect, owing to the outer lenses 

^ being at a greater distance apart than the 

Fits. 414— DIOPKID (HPHyRAOE- ,1 1 . -11 

HHALA HKARSBYANA) X 6. cyes of the uscr, and this accuracy might be 

useful if the animal were predaceous ; the 
possibility that such may be its mode of life is also suggested by the 
structure of the front femora, which is similar to that seen in several 
predaceous flies. Fig. 414 represents the commonest species of N. 
India, and another species is shown on PI. LXVII, fig. 7. 

PSILID^. 

Novibrissce. Antennce generally 
long. Lomr fronto-orbital 
bristles abserd. Abdomen 
rather long and thin. Legs 
rather long. Snb-costa ab- 
sent , 1st posterior c^ll not 
narrowed. No prea/ncal 
bristle on the tibice. 

Very httle is known of this 
family, beyond the fact that 
some of the larvss live in gal 
or in the roots of plants. Only 
one Indian species is on record, 
and the flies do not appear to 
be very common, the larvae are 



Fig. 415— PsiUO BRRU FROM TIL. X S. 
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slender, with the posterior spiracles dark coloured and somewhat 
raised. 

The fly shown in fig. 415 has been reared from larvae found in the 
bark of Til (Sesamum indicuw). 

Sepsid^e. 

Head round, proboscis and antennce usually short. Abdomen slender, 
narrow at the waist. Male genitalia prominent. Basals and anal 
cell distinct. Sub-costa present or absent. 

The majority of these small flies are easily recognised by their form 
and colour. They are yellowish, shining black or dark metallic purpHsh 
brown in hue, and the abdomen is thin at the waist, its extremity being 
considerably thicker and generally bent downwards (PI. LXVII, fig. 8). 
The wings often have a dark spot near the tip. The larvae jump like 
those of Trypetidce, by fixing their mouth-hooklets in two small notches 
at the tail-end and suddenly releasing them with a jerk, which may 
propel the animal for six or eight inches. They are scavengers, hving in 
dung or other deca 3 dng matter, and the flies may commonly be found in 
abundance about these breeding- places ; they have a habit of raising and 
lowering their wings as they walk, in a way that conveys an impression 
of daintiness and affectation amusing to those who know their real 
tastes and habits. In Europe and America, where cheeses are popular 
and smoked or dried meat is often stored in large quantities, flies of the 
genus Piophila (whose larvse are known as “cheese-hoppers”) often 
do very considerable damage to these articles of food. The larvae and 
puparium are of the usual Muscoid type, the larva smooth, thick, and 
blunt at the tail end, and tapering away to the head, the puparium 
roughly the size and shape of a small brownish grain of rice, its surface 
rather winkled. The whole Hfe-history occupies about three weeks or 
rather less. 

The common Indian species mostly belong to the genus Sepsis 
(Brunetti, Ind. Mus. Records), and the flies are very common everywhere, 
though less so in the plains thaft in the hills. In any hill-station they 
can be found in very great abundance and would constitute a serious 
danger to the health of the inhabitants were they not fortunately 
essentially “ out-door ” flies. If they were in tlie habit of settling on 
food in kitchens or elsewhere, their custom of walking about on fresh 
duiig would be sure very often to result in infection of the food with 
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disease germs, but we have only occasionally found them numerous in 
and about cooking-places. 

Micropezida. 

Fairly large flies, the body and legs generally very and slender, the face 
retreating in profile. Sub-costa present or absent, anal cell ftresenf, 1st 
posterior cell usually narrou^d or closed, W mgs often marked or spotted. 
Very little is known about these curious and utigainly-looking flies, 
although a considerable number of species have been described, ot wliich 
^ ^ some half a dozen are recorded as having 

been met with in India. Nothing 
seems to have been known hitherto 
of the life-history of any member of the 
family, but fig. 41 6 shows the larva and 
pupa of a Calobata (PI. LX VII, fig. 9), 
which has been bred from the deca>'ing 
roots of ginger plants which had been 
attacked by a fungus-disease. The 
elongated reddish pupee were frequent- 
ly found deep in the root, lying in long 
tunnels eaten by the larva, and along 
these tunnels the imago made its way 
to the surface on emerging. The flies 

Fig, 416--LAKVA AND PueATTcALOB. generally found in rather damp 
ATA FROM Ginokk X 8 rthady places, sitting and walking about 

on leaves and grass-stems, and they have the habit of holding the forelegs 
straight out in front of the head like antennae, somewhat as in Chirono- 
midcB and some Ortalidce, There is a structure on the front femora which 
may possibly be some kind of sense-organ and be connected with this habit. 

TRypEriD^. 

Flies of moderate or rather small size, often more or less marked with 
yellow. No distinct vibrissce. Head hemispherical, front broad with 
lower fronto-orhital bristles near eye-margins. Female ovipositor 
usually projecting. Sub-costa runs into costa more or less at right 
angles, and is often faintly defined near the point of junction. Anal 
ceU distinct, its hind corner generally drawn out to a sharp point. 
No preapical bristles on tibice. Wings generally with dark markings. 
Economically^ this is a very important family, as it includes several 
serious pests of fruit and vegetables. 
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The flies arc as a rule easily recognised from the above description, 
the only ones with which they are liable to be confounded being the 



Fig. 417 — Win « of Tkyfe’IID suo^\lNo Tllii: 
INDWTINIT SUB C08TA. 

{After Loew. x 16.) 


OrtdlidcB, In these latter, however, there are no fronto- orbital bristles 
(i.e., the front is not bristly all the way down the sides), the sub-costa 
runs into the (iosta at an acute angle, not a right angle, and is not indis- 
tinct at tlie junction, while the anal cell, though large, is often very in- 
distinct. The family is of importance because it contains the bulk of the 
“ Fruit-flies,” whose larv® by their presence often render uneatable the 
mangoes, peaches, oranges, melons, gourds and the fruits of various 
other eucurbitaceous plants in which they are most usually found. In 
other countries Ceratitis cajdtata is a very serious pest of oranges and 
other fruit, but does not occur in India, though an allied species has been 
found in the North-West and in Bombay. In this genus (Cer«^ the 
males have on the head two long bristles with broad leaf -like tips. The 
ordinary Indian Fruit-flies belong to the genus Daous, and there are some 
half-a-dozen species which have attracted notice owing to damage inflicted 
on fruits in various districts, the troublesome species of fly varying 
with the locality and to some extent with the time of year. All the 
commoner species of Dq/ouh have a strong family likeness, being yellow 
or reddish yellow with more or less of dark greyish black, the dorsal part 
of the thorax being frequently blackish, often with yellow marking. 
The general type of colouring cart be seen on PI. LXVI which represents 
Dacus diverauBy Coq. The life-history of Fruit-flies, speaking generally, 
is as follows : — ^the long white eggs are laid just under the skin of ^he 
fruit by means of the long horny ovipositor possessed by the female ; 
they batch in two or three days and the young maggots tunnel into 
the fruit and continue eating for a fortnight or so ; they then as a 
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rule, but not always, leave the fruit and fall to the ground, where they 
burrow to a depth of one to two inches and pupate, the pupal stage 



Vi«, 418~THK lifFR-HWTORY OF A FariT PLY (DACUft OCK I A* thk 

(RIGHT RII>R OP KKJUHB) LYING .lOHT UNOBB THR HKIN OF A GOURD, OP THK 
TWO WaOBEJl BRWW THE Pt’PABIUM, THE UPPER IH THE ANTERIOR BNI> 8HOW1NO 
ANTERIOR 8PIRAOLBH. THE I-OWBR THE POSTERIOR BNI. ANI. THE POSTERIOR SMR. 
ACLBS. (X 8). 
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lasting about a week. We have found that Citronella oil has an 
extremely strong attraction for the males of the destructive Peach-fly 
{Dacus persicce), and that this is probably due to the females having 
the same smell, which we have ascertained to be the case. Details as to 
habits and the periods of the different stages vary in different species. 
The larvae (PI. LXVI and fig. 418) are of the type usual among 
Acalyptrates, blunt behind with rather conspicuous stigmata, and 
tapering to the head end which is provided with black mouth-hooks, 
the anterior stigmata showing as a curved row of ten or a dozen “ small 
bead-like rounded projections. The colour of the larva is dirty whitish 
or pale yellow, and the skin is smooth and shining, the longitudinal 
tracheae usually clearly seen beneath it. The larvae can hop in the same 
way as Sepsid larvae by fixing the mouth-hooks in a notch just below 
the anus and then uncurling the body with a sudden jerk. Preventive 
measures consist of various devices to protect the fruit from the ovipo- 
siting female, such as netting, earthing up the young fruit, or protect- 
ing them with paper screens until the skin has grown thick and tough. 
Remedial measures arc useless unless begun in the earliest stages of an 
attack, and consist of the prompt destruction of all affected fruit by 
boiling, submerging, or burying the fruit at least eighteen inches below 
the surface of the ground and firmly stamping down the earth with 
which the hole is filled in. Though most if not all the TrypetidcB pass 
their larval stage in the fruits, stems, or leaves of plants, the two genera, 
Bacus and Ceratitis (the latter a genus with banded wings, the thorax 
and base of the wings spotted with black, which has been recorded as 
damaging oranges in North Bombay), seem to comprise all the species 
at present known to rank as real pests. The bulk of the species of 
TrypetidcB are a good deal smaller than the fruit-flies, and are generally 
greyish in colour with beautiful iridescent eyes and prettily-spotted 
wings. We have seen representatives of the genera Trypeta^ UreUmi 
Vfophora, TephrUis and Rhabdochosta, but the Indian members of^^Hre 
family as a whole have yet to ^e worked out, and there are probably 
many genera. The student of TrypetidcB will find most information 
in the various writngs of Loew, especially ‘‘ Die Europaisohen 
Bohrfliegen,” and the ‘‘Monographs on the Diptera of N. America ” 
published by the Smithsonian Institution. 
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Ortalid^e. 

Ralher small bvl not min'ide flies, the body generally smooth and shiny, the 
wings nearly always marked mth dark bands or spots, the sub-costa 
distinot and rmeting the costa at an acute angle, not as in Trypetidce. 
Anal cell indistinct. The front broad, not bristly all the way down 
the sides. Female ovipositor prominent and horny, Tibice without 
preapical bristles, only the middle pair with spurs. 

This family contains a number of species of diverse form, and some 
of them much resemble Trypetidce in appearance. Little is known of 



Fig. 419 — Wing of Oktalid (Compare with 
Fig. 417 ) k 16 . 


their life-histories, but it seems probable that these are of the same type 
as those of Trypetidce and Chloropidce, that is to say, most of the larvae 
are likely to inhabit the leaves and stems of plants, though some may 
breed in decaying matter : they are not yet known to be of economic 
importance in India, One of the commonest species in this country 
is that figured on PI, LX VII, fig. 5. Ulidia oenea, F., a beautiful little 
fly of shining blue-green and copper colour which may often be seen 
sitting basking on leaves and slowly raising and lowering its forelegs 
one after another, as though it were delivering a weighty discourse 
on some serious subject. The reason for this curious habit is unknown, 
but it suggests that the fore leg might have some sensory function 
and serve as a kind of auxiliary antenna. This particular species is 
unlike most Ortalids in having unmarked wings, the banding and spot- 
ting of the wings being very characteristic of the family as a whole. 
Indian Ortalidce still require to be worked out from the systematic 
point of view. The more important genera are Rivellia, Ortalis, Ulidia, 
and Loxoneura. For details Van der Wulp’s catalogue may be referred 
to, and for further descriptions the writings of Coquillett (Proc. Ent. 
Soc., Washington, VI) and Eertesz (Tijdsch. V. Entom. XXIII, and 
Termes. Fuzetek., 1897). 
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Sapromyzid^. 

Small rather short-bodied flies usually shiny and coloured blackish blue 
or yellow i the female with a rather long slender ovipositor. The head 
as broad as the thorax, third joint of the antennae generally large and 
fairly long. Wings often clouded. 

As their name implies the larvae of this family feed on decaying 
matter, and are usually found in rotten vegetable stuff. Little is known 



Fig. 420~LoNeHA!L4. Puba. x 12. 


about the Indian species, but fig. 420 represents a fairly common blue- 
black Lonchcea sometimes seen sitting on leaves in the neighbour- 
hood of excrement. Species of the other chief genus of the family, Sap- 
romyza, also occur in India, but do not seem to be common. For Asiatic 
species the writing of Kertesz (Tezmeszetraji Fuzetek, Vols. XX — 
XXIIl) andCzerney, Genera Inscctorum, Lauxanince,mei,y be consulted. 

HELOMYZIDi®. 

Small flie^ of greyish or yellowish colour. The antennae short, the third 
joint rounded. Wings large mth distinct basal cells and the 
costa usually bristly. 

The flies of this small and unimportant family deposit their eggs in 
decaying vegetable matter and in the dung of various animals, including 
that of bats living in caves. Van der Wulp lists one species, Hdomyza 
maura, Wlk., from “ East India,” and we have taken a Tephrochlamys 
at Allahabad, but otherwise we know of no record of ax\y Indian species. 
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SCIOMYZID^. 

Svb-costa distinctly separate from Radius, Wings rather long, usually 
with dark markings. No vibrissce. Head rounded, often broader 
than the thorax. Preapical bristles on tibim, 

Xittle is known about the habits and life-histories of the members 
of this family but they do not seem to be of any economic importance. 

They are mostly small sluggishly- 
moving flies, found in damp grass 
or in the neighbourhood of water, 
the body often coloured dirty brown 
and wings much spotted with dark 
brown. The abdomen is often rather 
long, and has six segments visible. 
The larvae are mostly aquatic, feed- 
ing on water-plants. One genus, 
Sepedon (see Brunetti, Ind. Mus. 
Records) is conspicuous and unlike 
those whose general appearance is 
described above (fig. 421). Most of these latter belong to the genus 
Tetanocera and constitute the bulk of the family, which has been mono- 
graphed by Hendel (SciomyzidcB, Verhand. Zool. Bot. Ges. Wien., 1902). 
About a hundred and fifty European species are known ; the known 
Indian species belong to the genera Dryomyza, Srdomyza, Tetanocera, 
and Sepedon, 

PHYOODROMIDi®. 

Small darhcohured flies, the whole body noticeably flaUened. Fare and 
front very bristly, Preapical bristle on all the tibice. Sub-costa 
distinct ; basals and anal cell present. 

These curious Uttle flies all live on the sea-shore, generally among 
the line of sea-weed and other refuse left by the high tide. Their larvae 
are presumably scavengers, but I do not find any reference to their Ufe- 
histories. The adult flies have a slight superficial resemblance to small 
HipvobosddcB, owing to their fiat shape and stout legs, and perhaps to 
some BofioridoB, but these are hardly likely to be confused. There are 
only about a dozen European species, but the individuals are often very 
numerous in the abovementioned localities. None are recorded from 

India. 
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HoTBRONBURlDiB. 

Small rather slender flies^ with vihrissce. Ri and anal veins short : sub- 
costa not very distinct^ cross-veins quite close together, 

A small and unimportant family. No Indian species have been 
bred, and the flies are uncommon. In Europe the larvae have been 
found in decaying wood and the flies occur in rather damp shady 
places. One species has been seen at Pusa. 

CORDYLURIDiE. 

Suh-cmta distinct, costa not bristly at its end, 'posterior cell not nar- 
rowed, Two basals and anal present. Head rounded, the eyes round 
and bare, the front broad in both sexes. Abdomen with at least five 
visible segments, Squamce small. 

This family, with the AnthomyiidcB, is transitional between the 
Acalyptrates and the Calyptrates. To the AnthomyiidcB it is very closely 
related, and with some species it is most difficult to decide in which 
family they should be placed. The chief difference is that the Antho- 
myiids have the eyes usually closer together in the male than in the 
female, while both sexes of the Cordylurids have the eyes wide apart, 
and in them the structure of the genital organs affords the best means 
of distinguishing the sexes, the males usually having the abdomen 
blunter and more rounded than the females. Contrary to what is 
usually the case, the males of some Cordylurids (e.g., Scatophaga) are 
very considerably larger than the females. Many of the flies breed in 
dung. These are chiefly the ScatophagincB. The other genera are 
usually found in wet places near ponds or tanks, and several of their 
larvfiB live in the stems of water-plants, while one genus Clidogastra has 
occurred as a parasite in a Noctuid caterpillar (Williston). The larvae 
are variable in structure, but those of CordylurincB are amphipneustic 
with both pairs of stigmata conspicuous. Little seems to be known of 
the life-histories and they have not yet been studied in India, with the 
exception of the Cordylurid figured on PI. LXVI, the “ Rice-stem fly.” 
The larva and the characteristMally truncated pupa are sufficiently 
described by the picture. The fly differs from most allied Cordylurince 
in having no conspicuously large bristles on the mesonotum (dorso- 
central bristles). The larvae live in the stems of young rice and pupate 
there ; mature stems are rarely or never attacked : the wilted-looking 
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rice-stems which harbour the larvse are easily pulled out from the 
ensheathing leaves, and then present the appearance of having been 
chewed in the mouth. As is the case with all stem-flies, no effective 
remedy has been discovered : while the fly frequently does considerable 
damage to the young rice, it is by no means a specific pest of this 
crop, but has apparently very varied habits. It has been bred from 
rice, sorghum, maize, millets, cheena {Pamcum nnhaceum), sartia (P. 
frumenta'eum), cehry, khira (CiKunns satwus) and brinjal, from 
wheat, which it damaged considerably in the neighbourhood of Harnai 
(Balucliistan) 1909, and also from rotten potatoes and decaying 
vegetable matter of various kinds. This would point to the possibility 
of its occurring in rice only after the stem had been otherwise damaged, 
but such is not the case. Except for the Rice-stem fly, the family is on 
the whole a distinctly beneficial one, for not only do the larvee eat up 
dung and other unpleasant substances, but many of the adults are 
predaceous, and like most predaceous flies possess large appetites. In 
the hills at Mussoorie I have found Scatophaga very common, especially 
about excrement, and the common species (S. stercoraria, which occurs 
also in Europe) is very conspicuous from the yellow woolly hair with 
which the male is covered. (PI. LXVII, fig. 10.) I have not met with 
Scatophaga in the plains, but Hydromyzince occur there as well as in 
the hills, and may be seen in company with Anthomyiids, Ephydrids 
and Dolichopodids, hunting for prey on the edges of well-puddles, the 
mud of tanks and rivers, and even in the spray of waterfalls. Their 
victims are sometimes small drowning flies, and often aquatic larvae 
(including those of Mosquitos and Tabanids) which they will not 
unfrequently even drag from the water to devour at leisure on dry 
land. The flies are generally difficult to catch, as they fly very 
nimbly and close to the mud or to the surface of the water. 

The table of sub-families is abridged from Becker’s monograph 
of the family (Dipterologische Studien I. SiatomyztdcB, Berlin, Ent. 
Zeit., 1894) in which he enumerates 125 European species. 

1. Scutellum with at least four bristles ; 
wings generally long. If short, then 
the abdomen unusually long . . - 

Two to four scutellar bristles. Wings 
generally short and rounded . . 3 
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2 . 


3. 


Head broad. Palpi spoon or leaf-sha})ed . . 
Head rounded, not particularly broad. 
Palpi not broadened 

Front femora with a double row of bristles 
on the inner side 

Front femora with at most a single row 
of bristles on the inner side . . 


H If d ram yzincB, 
ScatophagincB. 

Norellincp* 

4 


4. Face short. Palpi small without long 
bristles, Antennse short, arista bare 
or at most pubescent . . . . Clidogastrhicp. 

Face long. Palpi only occasionally flat- 
tened, sometimes with long end-bris- 
tles. Arista bare or plumose. Mostly 
very bristly flies . . . , Cordylurhcp. 


ANTHOMYTm^. 

Not large flies; eoloured dull hroumish black or grey^ the squama^ fairly 
large^ and the eyes usually closer together in the male than in the 
female. The Ist posterior cell widely ojten. The abdomen with four 
or five segments visible, rarely bristly. 

The division of Calyptrate Muscoids is usually made to include this 
family, while some authors make the Anthomyiids into a separate divi- 
sion intermediate between Calyptrates and Acalyptrates ; this is pro- 
bably their natural position, but we have for convenience included them 
in the Acalyptrates after the Cordyluridw, to which they bear very close 
relationship. The adult flies are generally very much like house-flies 
in colour and general appearance, and one genus, Homalomyia, habitually 
haunts human habitations in India in company with the true House- 
flies (Muscidre). All the Anthomyiidw are flower-flies with the exception 
of a few predaceous species, but their larvae are of somewhat diverse 
habits, a few being found in dung, others in decaying vegetable matter 
of different kinds, and others in the roots of plants. Though the last- 
named group are often very destructive to onions and other crops in 
Europe and America, and very difScuIt to combat, no instances of their 
having done noticeable damage in India have yet come to our knowledge. 
The eggs, larvap and pupae are of the usual muscoid type, the larvae simi- 
lar in proportions to those of fruit-flies (fig. 41 8) and as a rule ha^ing^ 



CALYPTRATBB. 


641 


the posterior stigmata well marked. In root-inhabiting species the larvss 
may remain in the root when pupating or may come out and pupate 
in the soil near by. The Indian species have not been recently studied, 
and will probably be very largely increased in number, as the family is 
a large one. Dr. P. Stein is regarded as the chief authority on Antho- 
myiids, and his various writings, together with Meade’s “ British 
Antho m3did8e,” should be consulted for information as to the separa- 
tion of the numerous genera. Van der Wulp lists about twenty Indian 
species; of these one of the commonest and most noticeable is Ldmno- 
'phora tonitrui^ Wied., a little fly of the size of a house-fly, with a light 
grey thorax marked with conspicuous blots of velvety black. The chief 
genera at present known to occur in this country are Sjnhgasiery 
Ophyra^ Limnophora, AvJthomyia^ Homahmyia^ Lispe, and Ccmoaia, 
(Mr. Brunetti informs us that Anthomyia peshawarensis, Big., described 
in I. M. Notes as parasitic on locusts, is really Chortophila cilicrura 
Rond.) 

OALYPTRATBS. 

Calyptrate Muscoids are those which possess well-developed squamaD, 
have the male eyes closer together than the female, and the 1st 
posterior cell completely closed or distinctly narrowed at its outer end 
(except in some blood-sucking species). We include in this division four 
families, the Tachinidce, Sarcophagidw, MusddcB and (EstridcB, The 
SarcophagidcB and (Estridce are comparatively small families, but the 
TachinidcB and Musddce have each a very large number of closely related 
species. The fact that so many of the species are so much alike makes 
their classification (especially in the case of the TachinidcB) extremely 
difficult, and even the numerous genera are often so close together and 
separated by such very slight characters that the student will not be able 
to distinguish them unless he makes a special study of the families. 
Their classification is still in an unsatisfactory condition, although 
much work has been done on the European and American species. In 
particular, the Indian Taehinidce, which are evidently extremely 
numerous, have hardly been touched, and the work that has been done 
in the past will need a large amount of revision to bring it into line with 
modem classification. For these reasons, and since it must be some 
years before the Indian Calyptrates can be really well known, 1 can treat 
of them only in a superficial manner, but the student should not think 

lit 4J 
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that because the treatment is superficial the families are therefore un- 
important. Leaving the CEstridce for the present, we will begin with the 
three families Tachinidce, Sarcophagidcp and Muscidce, Taken as a 
whole they are moderately large, more or less bristly, grey blackish or 
blue flies ; many have the general appearance of house-flies or blue- 
bottles : they are distinguished as follows : — 

Arista bare. Upper side of abdomen generally 
bristly on the basal segments. 

Larvae parasitic . . . , . . Tachinidce. 

Arista bare at the end, but with hairs on the 
basal half. Basal segments of abdomen gener- 
ally without strong bristles. Larvae parasitic 
or scavengers . . . . . . . . Sarcophagidce, 

Arista, on at least one side, hairy or plumose 

along its whole length. Abdomen generally 
smooth, not bristly on the basal part. Larvae 

mostly scavengers . . . . . . MmddcB, 

(If like this, and with strong, horny, more or less 
elongated proboscis, but with posterior cell 
open as in Anthomyiids) .. .. “ Biting ” 

cidcB (See pp. 
645, 659). 


MuSCIDiE. 


Rather small compactly -built flies. The abdomen of four visible seg- 
ments, not bristly on its basal part, and not swollen at the tip in the 
males as in Sarcophagidce, The antennal arista plumose to the tip 
at least on one side, Ist posterior cell closed or much narrowed 
except in some of the bloodsucking species where it is only slightly 
narrowed ; eyes in males much nearer together than in females, often 
touching. 


This family comprises those house-flies, blue-bottles and blow-flies 
which are familiar insects wherever man has made his home, and also, 
be it remarked, where he has not. Almost all the very numerous 
species may be said to closely resemble in colour and general appearance 
one of these two types, the house-fly or the blue-bottle. The life- 
history is short, a fair average period for the commoner species being 10 
to 15 days, but this is subject to considerable variation with food and 
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temperature. The number of eggs varies very much in the different 
species. Musca corvina lays only twenty or thirty, JIf . d(yme8tica a hundred 



Fig. 422 — Booh of House-fly x about 20. 

{After NeweteaiL) 

to a hundred and fifty, while some of the blue-bottles {LuciUa and 
CalUphora, etc.), may lay five or six hundred. The eggs rarely take longer 
than a day to hatch, and the young are sometimes deposited as larvee, 
as in many SarcophagidcB and some Tachinidce. The eggs are as a rule 
white (those of Hcematcbta are black) and mostly resemble those of the 
house-fly (fig. 418) though some have a process from one end running 
longitudinally down one side of the egg. The great majority of the 
larvae are scavengers and live in dung or in decaying animal or vegetable 
matter. They are typical “maggots,” the body thick behind and taper- 
ing in front to a rudimentary head provided with a pair of dark-coloured 
chitinous mouth-hooks. The maggots of different species are often 
extremely alike, and practically the only way of distinguishing them is 
by slight variations in the structure of the spiracles. The pupse are 
cylindrical, rounded at both ends, and chestnut brown in colour, and 
the larv8B nearly always pupate in the earth, generally one or two inches 
below the surface, sometimes travelling some little distance before they 
bury themselves. A few are found in wounds, and the larvae of 
Pycnosoma (PI. LXIX, fig. 2) appear not infrequently to cause Myiasis 
by their presence in the nostrils of human beings and camels. With 
these exceptions, however, the larvae are distinctly beneficial as 
scavengers. The fly figured on PI. LXIX, fig. 4 {Ochromyia), is of some 
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interest as being closely related to an African Muscoid {Auchmeromyia) 
whose larva has the unique habit of sucking hunoan blood. The larva 
of Ochromyia has not yet been discovered, but the adult fly is recorded 
as having been observed to prey upon swarming termites, catching 
them on the wing, while we have more than once seen them commit 
highway robbery on ants : three or four Ochromyias will sit near a nest 
watching an ant-path along which the ants are passing to and fro ; 
when one passes carrying a tender nymphal ant or pupa in its jaws an 
Ochromyia will pounce down and try to pull the nymph away, being 
generally but not always successful, and will then carry it off to a 
neighbouring twig or leaf where it can be sucked at leisure. The 
house-flies of India include the cosmopolitan Musca domestiea, Linn., 



and Af. eorvim, Fab., and another species which is common may be 
M. delerminala, Wlk. They breed in decaying refuse of all sorts, especially 
in dung, and it will often be found that plagues of flies are due to the 
near presence of stables and cease as soon as measures are taken either 
to remove the stable refuse daily, or to protect it from flies with a 
layer of lime, by copiously sprinkling it every day with crude-oil 
emulsion, or a solution of Cyllin (Shipley), or by keeping it thoroughly 
4oaked with water, or in fly-proof bins or pits. The heaps of decaying 
vegetable stuff near the bungalow, so often seen on indigO'^lanters’ 
estates, are one of the main causes of the plagues of flies from which 
they periodically suffer, and here Slomoxys often breeds freely. 

The student should consult Hewitt (Q. J. M- S. 1907 and 1908 
"On the structure development and bionomics of the House-fly”) 
where.he will find further references to Uteratore- 
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To avoid having the house and kitchen infested with flies is a matter 
of importance to health, since the insects carry on their feet and other 
parts of the body traces of the filthy matter on which they are accustomed 
to sit and suck, and are liable to infect our food and milk with the germs of 
stomach-diseases derived from this filth. Kitchens should be kept 
very clean, and no refuse of any kind allowed to lie about in the kitchen 
or near it. All food when not in use should be kept in close-shutting 
wire meat-safes, or at least so covered that no flies can get at it. 
Particular care should be taken in the safe disposal of night-soil. 

The blue-bottles of India belong chiefly to the genera Ludliay Pyc- 
nosoma^ Thelychceta^ and Pyrellia, while the common English CallipJiora 
erythrocephalay Mg., occurs in the hills, but not in the plains. They are 
much less common in houses than are the house-flies of the genus Musca, 
and a considerable number of their larv© live only in decaying flesh or 
other animal matter. It is perhaps owing to the quickly-perishable 
nature of this food that so many of the blue-bottles lay such a large 
number of eggs as compared with the house-flies. The fly shown on 
PI. LXIX, fig. 5, as Idia, illustrates a distinct type of Muscid with 
a prominent face and proboscis. Species of Idia or Rhynchomyia are 
not uncommon on flowers and may be recognised easily by their 
peculiar dull metallic look, quite unlike that of most Mmcidce. The 
larvae are said to be parasitic on other insects. 

There remain the important group of blood-sucking Muacidw. 
There is no easily recognisable character which will separate them from 
many other flies of similar general appearances ; the best character is 
that they suck blood. The importance of obtaining accurate knowledge 
of the distribution and habits of these blood-sucking Muscidm is, from 
the point of view of the stock-owner and breeder, very considerable, 
since it is extremely probable that these flies, together with some of the 
TabanidcB, are able to carry from one animal to another, the parasite 
which causes the very serious disease known as “ Surra ” (Trypanoso- 
miasis). This parasite is extremely minute, quite invisible unless 
looked at through a microscope, and when seen alive in the blood of the 
diseased animal it has rather the appearance of a wriggling eel with a 
somewhat flattened body. An almost exactly similar parasite is the 
cause of the generally fatal human disease in Africa called Sleeping* 
sickness/ ’ and this latter parasite is carried from man to man in the 
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proboscis of Glossina, an African blood-sucking Muscid. In both sleeping- 
sickness and Surra the parasite is conveyed much in the same way as 
the malaria parasite is conveyed by mosquitos, but with this difference, 
that the parasites (“ trypanosomes ”) of sleeping-sickness and surra do 
not, it has been thought, multiply in'the body of the fly, but are simply 
carried in the insect’s proboscis. Recent work on sleeping sickness tends 
to prove, however, that a developmental cycle is undergone by the 
parasites in the tsetse fly (Glossina), 

All the Indian blood-sucking MuscidcB are similar to house-flies in 
size and general appearance, except that Lyperosia is a good deal 
smaller. The commonest species is Stomoxys calcitrans, Linn. (PI. LXIX, 
fig. 3). S, indica is not uncommon, and two or three other species 
of Stomoxys may also occur. The two common species of Lyperosia (L, 
exigua, de Meij., and a smaller one L, mimita^ Bezzi) are abundant in 
certain localities but are rarely seen in others. Hamatobia (ff. ini- 
tans and one or two other species) is less common. There remain two 
or three species belonging to new genera recently described,* which 
are interesting as including one fly which is intermediate between the 
above-mentioned species and the ordinary house-flies, especially in 
wing-venation and the structure of the proboscis, which are the points 
in which the biting MusddcB usually differ from the non-biting. For 
convenience of reference we have included a plate of rough drawings of 
the chief types of Indian blood-sucking insects, and division C on the 
plate shows the head and wing of Lyperosia, Stomoxys, Hamatobia, 
PhilcBmatomyia, and Musca the house-fly. Examination of the plate 
will show that the first posterior cell is nearly closed in Musca and 
Philcematomyia but quite open in the others, while the proboscis, long in 
Lyperosia, Stomoxys, and HcBmatobia, is in PhilcBmatomyia more nearly 
equal in length to that of the house-fly, though it is very stout and 
strongly chitinized. It is noteworthy that in biting this chitinized por- 
tion is not as in Stomoxys inserted into the wound, but remains outside 
like the labium of CulicidcB, the actual puncture being made by an 
inner eversible portion which is rftmed at the end with a ring of stout 
hooks. This eversible portion is roughly indicated in the illustration. 


♦ jyhila>mat 4 myia insigtiiM, Austen Ann. Mag. Nat. Hist. Mm. the 
hnown at present. Fairly Common and widely distributed. BdelloUrynx snugvtmhntus 
Austen 1. 0 . the only species known. Not common. 
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All these flies except Stomoxys breed in dung, and details of some of 
the hfe-histories may be found in Bulletin No. 7 of the Agricultural 
Department. Further information will be found in a future publication. 
The genera are separated as follows ; the new ones alluded to above 
may be recognised by being found biting cattle and by the stout dark 
brown and polished proboscis. 


1st posterior cell open — 


(a) Proboscis long, much longer than the palpi, 

which are short and slender . . . . Stomoxyn, 


(h) Palpi broad at the tip, much longer than in 
Stomoxys^ but not as long as the proboscis . . 


Hmma'ohia and 
one new related 
genus, Hdellol- 
arynx, 


(c) Palpi as long as the proboscis for which they 
form a sheath. The flies a good deal smaller 
than Stomoxys or Hwmatobia . . . . Ly/Hirosia. 

1st posterior cell much narrowed or closed, 

proboscis short and stout , . . , Philcematomyia, 


Reference to literature on the subject of the relation of muscid flies 
to disease cannot be given here, since the papers are so numerous and 
scattered. An excellent summary of the whole subject up to 1899 is 
given by Nuttall, Johns Hopkins Hospital Reports, Vol. VIII. “ The 
role of insects, etc., in the spread of diseases ” L. 0. Howard’s “ Study 
of the fauna of Human excrement ” Proc. Wash. Acad. Sci. 1900 gives 
much information as to possible food-infecting American species ; while 
for the rest the writings of Austen, Bezzi, Bruce, Hewitt, Newstead, 
Nuttall, Shipley and others in various scientific, medical, and veterinary 
journals should be consulted. The Reports of the Sleeping-sickness 
Commission and Austen’s “Monograph of the Tse-tse Flies ’ ’ give a large 
mass of information relating to the African Olossim, while Neumann’s 
Animal Parasites” contains an excellent general account of the 
Dipterous and other pests of cattle and horses. 
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Saboophagid^. 

Raiher large usually grey and black flies. Antennal arista bare al the 
end, plumose on the basal half. Male eyes not markedly nearer than 
in the female. Squamce generally large. Abdomen of four visible 
segments, not noticeably bnstly on the upper basal portion. 1st posterior 
cell much narrowed or closed. Male genital organs often noticeable as a 
rounded pro'jection under the tatl. Tarsi ralher large. 

These flies are common all over India, and as a rule easily to be re- 
cognised by their red eyes and by their having the thorax grey striped 
longitudinally with black, and the abdomen 
with a checquered ‘ ‘ shot ’ ’ pattern of dark 
and light grey. They are often known as 
“ Flesh-flies ” getting the name from the 
fact that they will readily lay their eggs in 
meat, especially if it has begun to go bad. 

The larvae are maggots in which the seg- 
ments are fairly distinct, each being marked 
by a band of minute spiny bristles. The 
posterior stigmata lie at the bottom of a cup- 
shaped depression at the hind end of the 
body (fig. 424). The eggs are white, some- 
times slightly curved, but in at least several 
species larvae are usually deposited instead 
of eggs, the latter having hatched within 
the body of the parent fly. This habit 
obviously ensures that the larva shall at once 
have access to the food-supply in the midst 
of which it is placed, and it has been observed 
to occur in species of Sarcophagidw which 
have been identified as causing Mjdasis in 
man, the larvas being deposited in open 
wounds, ulcers, or in the nostrils, where they Fir. 424 -Lakva of a Sarlo- 
feed and burrow into the tissues, often ^^^Potatobs 
causing much pain and frequently death 

from blood-poisoning. If wounds are dressed with carbolic prepara- 
tions, tar, or other strong-smelling substances the flies will not deposit 
eggs or larv» therein. If larvae are foimd in a wound they should be 





PLATE LXVIIL— Tachinid^. 

Fi^ 1. Demoticm strigi^jennis. 

I 

,, 2 . Miltogmmma \%‘punctata. 

; 

„ 3 . Cnlodexia hiHiocampai. 

„ Maaictra subnigra. 

I 

The figures on this plate are accurately copied from water-colour draw- 
ings made by the late F. M, Van der Wulp. 
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carefully and completely removed, and the place very thoroughly 
washed out with carbolic acid or other antiseptic solution. The remov- 
al of the larv 80 is made much easier by holding over the wound for 
a short time a rag wetted with chloroform or spirits of turpentine. 
Simple application of carbolic acid, or even corrosive sublimate solution, 
will not necessarily kill the maggots, as like most Muscoid larvae 
they are extremely tenacious of life. The puparium is of the usual rounded 
cylinder type, with well-marked posterior stigmata. The length of the 
life-history of the Indian species appears to vary a good deal, being quite 
short (two to three weeks) in the flesh-eaters and longer in 
the parasitic forms; the flies can frequently be found breeding in the 
decaying bodies of animals, sometimes in great numbers, together with 
various species ot MuscidcB, the “blue-bottles” and “blow-flies.” 

Although the flesh-flies are so abundant, the known Indian species 
nearly all belong to one genus Sarcophaga. Van der Wulp lists Cgno- 
myia quadrivittata, Macq., from “ E. India,” and the British Museum 
has a representative of the genus Agria from Karachi. About eight 
species of Sarcopha^a appear to be known from this country, and one 
of the commonest, S. lineatocollis, Macq., is shown on PI. J.<XIX, fig. 1. 

Tachinid,®. 

Hody usually very bristly. Arista hare along its whole length. Proboscis 
occasionally long. Larvm parasitic, adults flower-flies. 

The Tcwhinidce of all insects are among the most beneficial to the 
agriculturist. This is owing to their being apparently all parasites on 

other insects, and there is no doubt that 
were they absent the damage caused by 
insect pests, especially Lepidoptera, would 
be considerably larger than it is. Though 
Hymenoptera, and occasionally Orthoptera 
and other orders, are attacked, the flies as 
a rule lay their eggs on the bodies of cater- 
pillars, generally near the head end. When 
the eggs hatch the young larvae bore through 
the skin into the caterpillar’s body and con- 
sume its internal organs ; they are thick, fat 
TA^iNiD^xa^^^ aiid rounded, with small anterior and large 
posterior spiracles, the segments of the body 
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rather indistinct. Sometimes the caterpillar dies under this treatment 
before it can pupate, but very often the pupal stage is reached. The 
Tacliinid larva when full fed generally leaves the body of its host (which 
then always dies) and pupates in some sheltered spot, usually just 
below the surface of the ground. Most of the SarcophagidcB and 
Musvidw also habitually pupate one or two inches deep in the earth near 
the place where their larval stages were passed through. Unlike most of 
the parasitic Hyni^noptera, Tachinidce do not seem necessarily to confine 
themselves to particular hosts, and one species of Tachinid may lay eggs 
on caterpillars of several different species indiscriminately. They also 
not infrequently make the mistake of laying eggs on a caterpillar which 
is already attacked, and in such cases many of the larvae must necessarily 
be starved, since the caterpillar can provide food only for a limited 
number : similarly in the nests of Hymenoptera which store spiders, 
too many Tachinid larvae are sometimes found, the supply of spiders, 
being insufficient for all, so that some die or are eaten by their fellows. 
Again, eggs are sometimes laid just before a moult, and if the cater- 
pillar can cast its skin before the Tachinid larvae hatch it will of course 
escape and the larva' will die. Among the parasitic Hymenoptera 
such mistakes and irregularities as these are very rare, the life of the 
parasite being generally arranged so as exactly to^ correspond to, and 
as it were fit into the weak places in, the life-history and habits of its 
host. As has been said already, it is possible that the Calyptrates are a 
group of comparatively recent development, and it may be that their 
imperfect adaptation to a parasitic mode of life is due to their having 
taken up this mode of life comparatively lately, their habits and 
instincts having not yet reached that precise adjustment which has been 
attained by many parasitic Hymenoptera. 

A recent very interesting paper by Townsend (U. S. Agric. Dept. 
“ Record of rearing TachinidcB'") contains much new information on the 
varieties of oviposition and “ larviposition ” among Taohinids, and 
reveals considerable diversity amolig different species. He has made 
the curious discovery that certain American Tachinids do not lay their 
eggs on the caterpillars, but on the leaves, so that they are eaten by the 
caterpillar and hatch in its stomach, a method very similar in essentials 
to that followed by Gastrophilus among (Estridm. 
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As already mentioned the classification of Tachinids is still in the 
making. The Indian species have not yet been seriously studied, and 
except for van der Wulp’s catalogue, which gives references to previous 
work, there is no special literature to which reference can be made. The 
student of the Calyptrates will find a standard work in Brauer and 
Bergenstamm’s “ Die Zweifliigler des kaiserlichen Museums in Wien ” 
Parts I — IV, but he may experience some diflSculty in using it A good 
deal of useful information will be found in Townsend’s “ Taxonomy of 
the Muscoidean Flies” (Smithsonian miscellaneous collections, 
Washington 1908). As to the number of species of India, it will certainly 
prove to be very large. Van der Wulp records between forty and fifty, 
but a large j)roportion of these will be placed in different genera when 
the revision of the family is undertaken. The best known are two para- 
sites of the silk- worm, Crossocosmia sertcaricB, Rond., and Tricolyga horn- 
bjjcisy Bech., of which an account will be found in I. M, Notes. MiUo- 
gramma duodecimpunctata^ V.d.W., is there recorded as being a parasite of 
the locust Acridium peregrinum, Oliv., but it seems to be so rarely found 
in this connection as to be quite inefficient as a check. PI. LXVIII 
gives a good idea of the general appearance of typical members of the 
family. 

CEstrid.®. 

Rather large flies, sometimes furry and having a slight resemblance to bees. 
The mouth-parts small or rudimentary ; antennce short and incon- 
spicuous, Wings sometimes clouded, venation generally similar to 
MuscidcB* Ovipositor sometimes large, Squamce usually large. 

This family is of one of considerable importance, for its members 
are all parasites in the larval stage on warm-blooded animals, and 
include the “ Bot-flies ” whose larvae live generally in the stomach, and 
the “Warble flies ” whose larvae are usually found under the sldn, 
where they cause swellings known as “Warbles. ” Miss Ormerod 
(Ind. Mus. Notes) estimated that no less than 48% of the hides exported 
from India were damaged owing to the holes caused by these larvae. 
The eggs of nearly all (Estrids are probably laid on the skin of the 
animals attacked, which may be horses, cattle of all kinds, donkeys, 
sheep, camel, and a variety of wild animals. The eggs themselves are 
usually provided with a curious clasp at one end which anchors them to 
the hair on which they are laid ; those shown in fig. 426 were taken from 
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the fore-legs of a horse, the position where they are usually found. The 
animal is supposed to lick oil the eggs when hatched, owing to the irri- 



Flg. 426- BQ(48 of OaBTROFHILCS Eon 
ATTACHED TO HORSE’h HAIKS. 

(X about 10.) 



Piff. 427-GAbTR01*HILUfl BQUI 
Larva. 

(AfUr Ban.} 


tation caused by the young larvae, which are thus carried into the throat 
and stomach. They may remain in the stomach until ready to pupate, 
when they are passed out with the feeces (Gastrophilus)^ or may in the 



Fig. 42S— CBstbus ovi8 Larva 
{After Bau») 


Fig. 429- A. Bmptit Pupariuu or (Estrus ovis. 

B. POSTBRIOR END OF SAME. (X 8.) 



(EStbidj:. 
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course of months gradually work their way outwards to the back, where 
they perforate the skin, moult and become spiny, causing a sore swelling 
in which they live until ready to pupate, when they work their way out 
by means of their spines and fall to the ground, the fly emerging from 
the pupa in three or four weeks (Hypoderma), The best-known species 
in India is (Estrus mis (PI. LXIX, fig. 6), which lives in the noses of 
sheep, and is sneezed out when ready for pupation. Pig. 425 shows the 
empty pupa-case. Mr. Middleton has sent us larvae of CephaUmyia 
mamIcUa, Wied., which he found living in a similar way in the nostrils 
of camels (fig. 4.30). The life-histories of the family, as a whole, are 
very incompletely known owing to the difficulty of observing the stages 
in the living animal, and the habits of the flies themselves are hardly 
known at all. The family is by no means uniformly disturbed over 
India ; we have no knowledge of the condition of things in .Southern 
India, but, excluding Madras and the west coast, it seems probable 
that Hypoderma, the common European genus, is confined to Western 
India, from the Punjab southwards probably as far as Gujerat. Mr. D. 
Quinlan (Superintendent, C. V. D., Bengal) informs us that he has rarely 
or never seen warbles in Bengal cattle except in the hills, and this agrees 
with our own experience. (Estrus is, however, not uncommon in Bengal, 
and Gaslrophilus also occurs in certain districts. It is a large yellow 
rather bee-like fly with clouded wings and a large and complex ovipositor, 
The preventives usually tried are strong-smelling washes, tar or grease, 
applied to the skin of the cattle with the object of deterring the flies 
from laying their eggs, or greasy and other dressings applied to the 
swelling on the back. Neither method appears to be entirely effective 
(Carpenter and Steen, J., Agric. Dept., Ireland, Vol. VIII) and lancing 
or squeezing out the larvse as soon as they are nearly mature seems the 
only thing to do in the present absence of knowledge of the habits of the 
flies : the wound should then be dressed with crude oil emulsion to deter 
Muscids or Sarcophagids from depositing their eggs or maggots on the 
raw surface. A very good summary of what is known of the habits is 
given by Imms. (J. Econ. Biology, Vol. I). A general account of the 
family is given by Dr. Bau (Gen. Insectorum, (Estridcs) who lists four 
species from India. These are Cdholdia etephardis, Cobb., in the stomach 
of the Indian elephant ; Oastrophihu equi. Fab., in the stomach of the 
horse (6. pecorum, Fab., from Deesa is in the British museum collection) ; 
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CEstrm Ovis, Linn., in the nasal cavities of the sheep; Hypoderma bovis, 
De Geer, under the skin of cattle. Cephalomyia maculata, Wied., also 
occurs as mentioned above, and Microcephalus przewalskyi, Ptch., has 
been taken in Sikkim (Brit. Mus. Coll.). 




Fig, 480— Larva of Gbphalouyia Fljr. 481 — Oobboluia elephantis. 

MACULATA X2. LaRVA. 

{After Bau,) {After Ban,) 


PUPIPARA. 

Hippobosoida?. 

Flattened leMhery -looking parasitic flieSy sometimes wingless. Proboscis 
short protected by the palpi ; head small, without distinctly seen neck. 
Legs strong with powerful claws, antenncs very small <& inconspicuous. 

These ‘‘ kuku-macchi ’’ ‘ ‘ cattle-flies,” ‘ ‘ skaters,’ ’ ‘ ‘ dog-flies ’ ’ 
must be familiar to every one in India, since they are common in 
many districts on cattle and Tiogs. To dogs, especially those of 
European breeds, they seem to cause much discomfort, and even the 
knowledge that a Hippoboscid is flying in its vicinity will often render a 
dog obviously restless and uneasy in its mind. On cattle they are often 
to be seen in crowds, but the native breeds do not seen; as much affected 
by their attacks as might be expected from the number of the flies (very 
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m 



Flf(, 432— PUPAKIA OK HlPPOBOhOA. 

The one on the left ia new laid, that in the middle ia 
flix honra old, and the one on the ii|;hta week 
old, and dark brown in colour. x4 


often twenty or more on one animal). The life- history of these flies is 
of a curious and interesting type. We have seen that certain Calyptrate 

Muscoids {SarvophcufidcB and 
Tachmdce) often retain the 
eggs within the body until 
after they have developed 
into larvae, and that they 
are thus “ viviparous,’' #.c., 
produce their young alive. 
These larvae at once begin 
to feed, and when full- 
grown they pupate. The 
Ihppobosada* and probably 
all other Pupipara carry 
the process still further, their 
larva remaining inside the present fly’s body until ready to pupate, 
when they are deposited. The puparia, found lying generally on hard 
dry surfaces (floors, stone window-sills, shelves, etc.), are dark mahogany 
brown in colour, round and polished, with a black cap at one end, and 
look very much like round smooth seeds about half as big as a pea. 
When first laid they are nearly white (fig. 432). It is thus obvious that 
in HippohoscidcB the usual conditions found among Diptera regarding 
the taking of food are reversed. As a rule it is the larva which does 
most of the feeding required for the insect’s development, and this is 
true even in families such as Asthdce, in which the adults are predaceous, 
and in the blood-sucking Cultc'idw, Psychodidce, Stmulndcp, and Tabamdcp. 
The same rule applies to the Indian species of blood-sucking Musndce, 
but the African Tsetse-fly retains the larvse until ready to pupate, in the 
same way as Hippobosadce, and it is evident that this abbreviated life- 
history is due to the fact that the adult fly is able by sucking blood to 
supply enough nutriment to carry on the life of the larva as well as its 
own. In accordance with this, since the fly can only absorb a limited 
quantity of blood, we find that reproduction in HippoboscidcB (and in the 
Tsetse-fly) is slow, only one larva being produced at a time, but the 
slowness of the process is to a great extent compensated by the protec- 
tion of the young from all the dangers of larval life ; that this protection 
is effective we see from the abundance of the flies. The shortening of 
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the life-history in the Sarcophagids and Tachinids has probably arisen 
for a rather different reason. Not only is it an advantage from the fact 
that the shorter the helpless period in the egg the less chance there is of 
destruction, but a short egg-period is of the utmost importance to such 
larvee as live in dead flesh and similar substances, owing to the rapidity 
with which the food on which they depend may entirely decompose or 
get completely dried up by the sun. Sarcophagids will often lay at 
least forty or fifty young larvae on one piece of meat, the main object 
evidently being to make certain that at any rate some of these shall get 
food at once and be able to make the best of their opportunity before the 
supply dries up or becomes otherwise unavailable. A number of articles 
on HippoboscidcB by Dr. Speiser in the last year or two of the ‘ ‘ Zeits- 
chrift fiir wissen-schaftliche Insektenbiologie ” give a large amount of 
information about the family. He recognises five sub-families, of which 
four occurring in India are distinguished as follows : — the commonest 
Indian species aie Hippcbosca maculata, Lch., and its variety sivce. Big., 
on cattle, and H. capensis^ Olf., on dogs (HippobosdncB) with Lynchia 
exornataf Sp., on pigeons (Olfersnnw)^ 

Ocelli, and anal cell absent. Wings well developed. 

(1) Pronotum invisible from above .. .. Olfersiince, 

(2) Pronotum visible from above as a coloured 
projecting ring 

Ocelli present or absent. Wings either very weak 
or practically absent 

Ocelli present or absent. The wings developed or 
reduced, the former usually with an anal cell. 

Those with an anal cell possess ocelli ; others have 
no distinct venation 

Nyctbribiid.®. 

Wingless mth very small head bent back over the thorax when 
at r4st. Legs long. General appearance spider-like. 

The Nycteribiidce are entirely* parasitic, and are most remarkably 
modified in structure. They are found on bats, and cling to the akin or 
fur of their hosts. Their position is however the reverse of the usual one, 
since when thus clinging they have the back next to the body of the host 
and their ventral surface outward. To fit this attitude the head is bent 


OmithomyiincB. 




PLATE LXIX. — Sarcophaqid^, Muscid^, OSstridjb anb 

PuPIPAEA. 


Fig. 1. 

Sarcophc^ga lineatocollia. 

(Sarcophagidse). 

X 3. 

„ 2. 

Pycnosoma Jlavicepa, 

(Muscidee). 

X 3. 

„ 3. 

Siomoxys calcitranSf 

}» 

X 3. 

.. 4. 

Ochromyia jejuna, 

»» 

X 3. 

.. 6, 

Idia (Rhynchomyia ?) sp. 


X 3. 

6. 

(Eetrua ovU, 

(CEstridce). 

X 3. 

7. 

Hippohosca macula ta. 

(Hippoboscidffi). 

X 3 

„ 8. 

Cyclopodia hopei, 

(Nycteribiidce). 

X 3 
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back so much that it appears to spring from the dorsal part of the thorax, 
while the legs with their big claws also have their position somewhat 
modified in accordance with this curious habit. PI. LXIX, fig. 8, repre- 
sents Cyclopodia hopei, Wstw. ( = Sykeat), taken from a ‘ ‘ fl 5 ring-fox ’ ’ at 
Pusa. Little seems to be definitely known about the life-histories of these 

very remarkable insects, but 
what is known indicates that 
the development may be of a 
curious and exceptional nature. 
The species recorded from India 
are Raymondia pagodarumy 
Sp., Cyclopodta hopei, Wstw., 
and Poh/cteties lyrce, Waterh. 

Braulid.®. 

M'lmite wmglefta parasites of 
bees. 

The figures show a ‘ ‘ bee- 
louse ” (Braula). IJttle is 
known about them further 
than that they are found 
clinging to the thorax ot bees. 
They are not recorded from 
India. 

SIPHON AFTER A. Flea ^) . 

Small parasitic hhod-sucking 'lumping tnsexis with body flattened 
from side to side ; the eyeji simple, not compound ; mngs rudimenlary, 
the skin horny. Mouth-parts welUdeveloped for piercing and sucking. 
Antenncp concealed in grooves. 

The Fleas are usually looked on as being Diptera, although the 
wings are practically absent and the whole form and structure of the 
insects have been profoundly modified, presumably in accordance with 
their parasitic habits. Though the idea that fleas are flies at first sight 
appears to be a little far-fetched, the modification which they have 
undergone is after all not much greater than in the parasitic Cydopodia 
IIL 42 
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figured on PI. LXIX or than in certain parasitic Phoridce such as Termi- 
toxenia (fig. ^00). Their active habits and the voracity with which they 
suck blood are known to most people, and these characteristics, together 
with the long strong hind legs and the curious shape of the body, which 
is excellently fitted for gliding easily among hair, fur or feathers, make 
them unmistakeable. The sexes are a good deal alike, but the female 
is larger, has a less abruptly tip-tilted tail, and has not the coiled internal 
horny attachments of the genital organs which are prese!|t in the male, 
and which are shown in all the figures on PL LXXl. The eggs are laid 
on floors, dusty carpets, or dry earth, and hatch into slender larvae ot a 
Tnore or less dipterous type, with rather strong hairs and a biting mouth 
with which they consume what nutritive matter they can find among 
the dirt in which they live. When full grown they spin a cocoon which 
is usually coated with dust and dirt, and there transform to a pupa. 
The life-history may be easily observed by keeping females in glass 
bottles with a little loose dry dust and dirt, such as floor-sweepings, in 
which the larvae may live. Too much moisture is very distasteful to the 
young and adult stages, and they probably flourish best under certain very 
definite conditions of temperature and humidity, as is the case with many 
other insects. The larvae are killed almost immediately when wetted. 

The rat-flea {Pulex cheojm, Roth.) is an insect whose study has 
become of the first importance since the work of Lamb, Liston, and 
others has shown that its bite consti- 
tutes one of the chief ways, even if 
not the only one, whereby plague is 
spread. The rat-flea is essentially a 
parasite of the rat, but it does not 
confine its attacks to these animals, 
and it will bite man, especially (but 
not only) when there are no rats on 
which it can feed. It is well known 
that before plague attacks the men 
of a village, the rats of the place 
usually die of the disease. When the 
rats die, it is presumed that the rat- 
fleas leave their bodies and are then 
particularly liable to bite men, and 



Fl^. 4S4 -*Pdpa and Larva of Flba 
much enlarged. The figure 
it a bad one. 




PLATE LXX. — Blood-sucking Insects. 

Division A contains those blood-suoking Nemooera whose antennsB are 
long and easily seen, Phlebatomm (Psychodidse), Geratopogon (Chironomidie) 
and Mosquitos (Gulioidse), with rough sketches of the larva and pupa 
of each. Fhlebotomus and Geratopogon are about twice natural size, and 
are drawn in their usual resting attitude. 

Division B contains SimuUum, and the four main genera of Tabanidee, 
the latter showing the usual resting attitudes, and the larva and pupa 
of the commonest genus, Tabanun. 

Division C contains sketches of the wing and head of the main genera 
of blood-sucking Muscide, showing the relative lengths of proboscis and 
palpi and the hairing of the arista, with the amount of closure of the Ist 
Posterior cell. ('I'he unnamed head and wing aie those of Philasmatomgia.) 

Division D shows the puparium and imago of Hippobosca. 

Division E Flea. 

Division F Hemiptera — young and adult bug (Oimioid«») and two lice, 
Pediculus enpitie and Jlannatopimta urius (Pediculidte). 
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thus infect them with the plague bacillus which the fleas have previously 
sucked up with the blood of the rats on which they last fed. The litera- 
ture on the subject of fleas and plague is considerable, and the student 
is referred to the Eeports on Plague Investigations in India issued by the 
Advisory Committee, and published in the “Journal of Hygiene,” Vols. 
VI and VII. The classification of the group is somewhat difficult, as it is 
based largely on minute characters. C. F. Baker’s “ North American 
Siphonaptera ” and Jordan and Rothschild’s “ Revision of the Non- 
Comb-eyed Siphonaptera ” (Parasitology, Vol. I) may be consulted. 
The “ Comb ” refers to a row of stout spines round the lower part of 
the head which is present in certain species, as in P, felts, the cat and 
dog flea. This specie^ is shown on PI. LXXI, copied from the Plague 
Investigation Report, on which are also shown Ctenopsylla muscuU, a 
mouse and rat-flea ; Pulex irrUans, the human flea ; CeratopsyVus 
fasciatus, the European rat-flea ; and Sarcopsylla galUnacea, the fowl-flea. 


INDIAN BLOOD SUOKINO INSECTS. 

As we all know, India is a country which has its full share 
of those vermin which spend the whole or part of their lives 
on the bodies of men and other warm-blooded animals, and also 
of those equally annoying insects which alight upon the body 
of their victim only when intent on gorging themselves with his 
blood. Of common vermin, the Bird-lice or Mallophaga (p. 110), are not 
blood-suckers, though they live as parasites on the bodies of their hosts : 
the blood-sucking species of insects at present known in India may be 
said to belong exclusively to two Orders, Diptera and Rhynchota. To 
the first of these may be assigned the Fleas, which probably represent a 
much-specialised offshoot from the old Dipterous stock, though they are 
generally given the rank of a separate Order or Sub-order (Siphonaptera). 
They represent that section of the Diptera which pass a considerable 
portion of their adult life on the host, though the egg, larval, and pupal 
stages are usually gone through elsewhere, in dusty and dirty places. 
Their importance in connexion with plague is well known. Except for 
the fleas, few blood-sucldnc Diptera spend much time on the body of the 
host, but the lives of adidt Isycterihiidw and Hi'ppobosddcB afford an 
interesting series of examples of variat on in this respect. Some of 
them, for instance the one figured on PI. LXIX, fig. 8, appear to pass at 
least most of their lives on the host, and most of these species are 
wingless or feeble-winged : at the other end of the scale are the common 
cattle-flies (Hippobosca) which have strong wings, are qmck fliers, and 
are always ready to strike camp and leave the host on whom they have 
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settled, though remaining if comfortable and undisturbed. These two 
families exhibit the mode of reproduction characteristic of the group 
(Pupipara) to which they belong (p. 655), and although little is known 
of their habits and life-histories it is probable that, as is the case with 
all other blood-sucking Diptera, the adult stage is the only one which has 
any direct connexion with the host, while as indicated above the close- 
ness of this connexion varies considerably within the limits of the two 
families, and probably haff influenced the reproductive processes to a 
considerable extent. After those groups, Siphonaptera and Pupipara, 
which pass a considerable portion of their adult lives on the liiost, we 
come to those Diptera which pay as a rule only fl 3 dng visits to their 
victim, and take their leave after a short but hearty meal of blood. 
These belong to six families, and of these families five are particularly 
well represented in this country, the sixth [Chironomidw) being com- 
paratively unimportant. The family which by relationship and habits 
approaches most nearly to the Pupipara is the Mmcidce : as with the 
HippohoscidcBj which practically never bite man, the attacks of the Indian 
species of Muscidce are as a general rule confined to cattle, but this is by 
no means always the case, as in some districts and climatic conditions 
they (especially Stomoxys) will bite men viciously. Stomoxys is the com- 
monest of the Indian genera, the others being Lyperosia, Hcematobia, 
PhilcmaUmyia and Bdellolarynx, All the four latter are found as larvee 
in dung, but Stomoxys breeds by preference in fermenting vegetable 
matter, especially in heaps of grass and fodder, and in the piles of 
‘‘ seet ” near indigo- vats, the flies being often so abundant at the period 
of mahai as to be a serious nuisance. These Musddce often remain for 
a considerable time on the cattle, but this is probably in part because 
they aie so frequently interrupted in their feeding by the movements of 
the victim, and they will persevere in the attack until satisfied with 
blood. All the blood-sucldng have a strong superficial likeness 

to many other which do not suck blood, such as the house-fly, 

and to others which are often found sucking blood from wounds but 
which cannot pierce the skin for themselves : this the five blood-sucking 
genera are of course able to do, but whereas in Stomoxys^ Lyperosia, and 
H<mnat6bia y^e find a much modified and developed piercing proboscis, 
the mouth-parts (as also the venation) in one of the two new genera 
(PhilcBmaUmyia) differ much less conspicuously from those of the non- 
blood-sucking Musddce, and the genus represents a connecting link 
between the two groups. Although not blood-suckers, the flies whose 
larva live in wounds or sores may be here noted as also belonging at all 
events for the most part to the family Musddce : the attacks of these 
maggots produce results often 6t a serious and revolting natuie, and 
are techmcally known under the term “ Myiasis.” They attack both 
men and animals. 

To the family Tabanidce (PI. LXII) belong a lai^ number of species 
of the well-known Indian Horse-flies, Dans-flies, gad-flies, or ” Clegs. ” 
The Siphonaptera, Pupipara, and Musddm comprise only insects whose 




PLATE LXXI. — SiPHONAKfERA Fleas. 


a. Pulex cheopis, 

Pidtx felis cJ 

c. Ctenopaylla mn8ctih.<S 

d. Pnhx irritani (J 

«. Ceratophyllm fasciaius,^ 
f. Sarcopsyfh gallinacca,^ 

This plate is copied from The Journal of Hygiene, Vol. VIT, No. 
(Ueport on Plaj;ue InvostigatiouH in Tndia). 
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immature stages are purely terrestrial, but in practically all species 
belonging to the remaining families of blood-suckers we find semi-aqua- 
tic or purely aquatic larvae : these families may be arranged roughly in 
the order Tabanidce and PsychodidcB (genus Phlebotomtis)^ ChironomidcB 
(genus CercUopogon^^), Simuliidce and Culicidce. 

The larvae and pupae of the last two families are purely aquatic ; the 
larvae of Tabanidce and Phlebotomus live in mud, slime, or wet earth, and 
seek a comparatively dry spot in which to pupate, while the larvae of 
CercUopogon are of two kinds, some living under bark and in similar damj) 
shady places, while others are purely aquatic and agree in this respect 
with the numerous species of non-blood-sucking Cliironomidce, We may 
make a further generalization by saying that in these families with 
aquatic or semi-aquatic larvae it is only the female that sucks blood, 
whereas in the purely terrestrial families both sexes may do so. None 
of the former group spend any very appreciable portion of their lives on 
the victim, whereas several of the latter do. 

As to the numerical ratio between blood-sucking and non-blood- 
sucking species, this varies in the different families to a considerable 
extent. Excepting a very few particular cases, we may say that at least 
one sex of all species of SipJionaptera, Pupipara, Tabanidce, Simuliidce, 
and CulicidcB suck blood, but of the total number of species of Muscidce, 
Psychodidce and Chironomidce only a very small percentage have the 
habit : this paucity of species unfortunately does not mean that the 
number of individuals of these three families is any the less, fOr most of 
us have had abundant opportunities of observing the prevalence of 
sand-flies {Phlebotomus) at certain seasons of the year, although the 
number of species of this blood-sucking genus probably does not repre- 
sent five per cent, of the total number of harmless species in the family 
to which it belongs. The same is true in an even greater degree of the 
Midges (Ceratopogon, family Chironomidce) and of the blood-sucking 
Mmcidce, for they constitute only a very small fraction of the total 
number of species in their respective families. 

As regards the second Order, Hhynchota, which includes blood- 
sucking species among its members, we find again that these form only 
quite a small proportion of the Order as a whole. Among the Lice 
(Pediculidee)* are species which pass their whole lives from egg to adult on 
the body of the host, and whose structure has evidently undergone 
great modification to fit them for a purely parasitic existence. The 
Bugs {Cimicidee), though often remaining for some considerable time on 
the body of the host (generally man), usually pass the greater part of 
their lives elsewhere, and seek their victim only when wanting blood. 

The results of recent work on the relations which exist between the 
life of blood-sucking insects on the one hand, and on the other the life of 
man and of those animals which he breeds for his pleasure and profit, 
have shown an unexpectedly close connection between the two, and of this 


Often classed as a distinct order Anoplura* 
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the practical outcome is seen in the growing body of knowledge relating 
to the transmission and spread of disease among men and cattle. There 
are two ways in which insects may carry the ‘‘germs ” of disease from 
one place to another. They may alight upon the excrement of diseased 
persons or animals, or upon sores on the body or on any other infective 
matter, and may then convey the infection elsewhere on their contami- 
nated bodies or in their excreta. The transmission in this case is purely 
mechanical and it is immaterial by what kind of insect it is effected, 
though owing to the nature of their habits it is the Diptera which are 
chiefly concerned. It is not however in this connexion that the chief 
importance of blood-sucking insects Ues, but rather in the part they play 
in the propagation of diseases which are due to the presence of certain 
microscopic parasites in the blood. It seems that in general these para- 
sites can infect a healthy animal only by being directly introduced into 
its blood, and in the absence of blood-sucking insects it is difficult to see 
how this could very often occur : on the other hand, if blood-sucking 
insects are present they afford at once a ready means whereby 
a blood-parasite might be sucked up from one animal and 
introduced into another at a subsequent bite. It is in this way that the 
parasites appear to be usually transmitted, but there is still uncertainty 
as to the details of the process in many cases : the chief difficulty lies in 
deciding whether the parasite is carried by the insect from one animal 
to another in a simply “ mechanical ” way, undergoing no change en 
rovte, or whether, as in the case of the malarial mosquitos, the parasite 
on entering the insect’s body undergoes a more or less prolonged series 
of changes before it is in a fit state again to infect a healthy animars 
blood. The fact that insects have been found to have parasites of their 
own which are extremely similar to certain forms of mammalian blood 
parasites renders the matter more complicated, as does also the remark- 
able hereditary transmission of infective power exhibited by certain 
Ticks. The consideration of the Arachnids is outside the field covered 
by this book, but the Ticks are of ^eat importance as pests of cattle and 
dogs, which they infect with spirillar diseases (“Tick-fever,” etc.) 
and with Piroplasmosis (Biliary fever), while they are also responsible 
for an often fatal disease of fowls and for a human relapsing fever, a 
remarkable feature being that in some species the infection is not trans- 
mitted by the Tick which bites a diseased animal, but by that Ticks’ 
young ones. As regards the Rhynchota, there is a strong presumption 
that Bed-bugs are responsible for the spread of human disease, and it 
appears that they are capable of harbourii^ the organism which causes 
Kala-azar and possibly of transmitting it by their bite (Rogers and 
Patton). Comparatively little attention has yet been paid to the Pedi~ 
culidcB which infest animals in India, but the human head-louse has been 
shown to transmit a spirillar fever among school-children (Mackie). Of 
those Diptera which chiefly attack cattle (Hippcboscaj Stomoxys^ and 
Tabanidce) all three families are suspected of being the agents whereby 
Surra, a serious cattle-disease, is spread, and investigations are now 
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being carried on in this country with a view to deciding their relative 
importance in this connexion. (Leese). 

While the Indian HippobosoidcBj Muscidce, and Tabanidce are primarily 
pests of horses, dogs, and cattle, the remaining families of Diptera 
attack man freely, though they none of them confine their attentions 
entirely to human beings ; the bull-flies or ‘ ‘ buffalo-gnats ’ ’ (Simu- 
liidce) are said to bite so fiercely and impartially as to render certain hill 
districts practically uninhabitable during part of the year, either for 
man or beast, and the ferocious little sand-flies of the plains are well- 
known as disturbers of our slumbers. No very serious study of the 
Sitnuliidce, or of Chironomidos or PaychodidcB seems to have been made 
from the medical or veterinary point of view, attention having been 
mainly directed to following up and extending the original researches of 
Ross and others on Mosquitos, but the possibility of sand-flies trans- 
mitting disease would seem at least worth investigation in this country. 
As far as the Indian species of CulicidcB are concerned, reference to 
the list will whow that we have about a hundred species at 
present known, though it is certain that a considerable number still 
await discovery. Of these only a part act as disease-carriers ; and, of 
those species known to be capable of so acting, not all have been found 
actually carrying disease-parasites in nature, but have been proved by 
experiment to be able to carry them. It is not improbable that all 
species of the genus Anopheles will be found capable of carrying the 
malaria-parasite. The commonest Myzomyia (M. rossi) is not a natural 
malaria-carrier, but M. culwif(wdes, christophersi (^listoni) and Tur- 
khudi are. Of the genus Nyssorhynchus^ N. stepJiensi, fuliginosus^ 
Indiensin, and Theobaldi are carriers ; perhaps also Cellia alhimana. All 
these species are Anophelinw, Among the Toxorhynchince and ^dincB 
none are known to convey disease, but the Culicidce include several 
dangerous species. Of these by far the commonest is Culex fatigans, the 
common brown household mosquito of Northern India. This insect 
carries the worm-like parasite (Filaria) which is the cause of various 
painful and unsightly conditions grouped together as ‘ ‘ Filariasis ’ ’ 
and including elephantiasis, lymphangitis, and divers varicose affec- 
tions particularly common in South Incfia. Culex fatigam has been sus- 
pected of complicity in the spread of some other diseases, but hitherto 
without definite proof. Another Culicine genus, Stegomyia, is abundant 
in India, the commonest species being R. scutellaris, which seems to be 
widely spread. A closely related species, S, jasciata, occurs, in Bengal, 
in the neighbourhood of Calcutta, and tliis particular species is well 
known to be the carrier of yellow fever in the West Indies ; whether /S. 
scuteUaris can also convey this most deadly disease is unknown. 

The question of the chances that yellow fever may be introduced 
into India in the near future is one which merits perhaps more than a 
passing glance, and we venture to borrow a passage on this subject 
&om Manson’s “ Tropical Diseases.” “ The probable reason of the 
non-introduction (of yellow fever) into Asia is that the trade route from 
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the West Indies to China and India has hitherto not been a direct one, 
but has passed by a long circuit either to the North or to the South. 
When the American inter*oceanic canal has been constructed, there will 
be direct and rapid communication between the present yellow-fever 
centres and Aria. With this more direct and more rapid communication 
there will arise a corresponding risk of spreading yellow fever into a 
huge section of tropical humanity which has hitherto enjoyed exemption 
from one of the deadliest diseases afBicting mankind. An infected 
mosquito (and Stegomyia fasciata, according to Giles, is a good traveller), 
either shipped by accident or brought on board by some thoughtless or 
malicious person, could easily be conveyed alive to the shores of Aria, 
and would suffice to set, so to speak, the whole of the tropical section of 
the Eastern hemisphere in a blaze. The history of the spread of disease 
by the rapid methods of modern travel is full of examples that should 
serve as a warning to our rulers and responsible sanitary authorities. 
Let us hope that before the central American canal is completed this 
important matter will receive the attention it demands, and that duo 
care will be exercised that America does not reciprocate the introduction 
of cholera from Asia by a return gift of yellow fever.” 



RHYNCHOTA. 


(Hemiptera). — Bugs. 


Two pairs of wings the upper hyaline at the aploal half only or both hyaline 
throughout, wich few veins. Mouth-parts suctorial. Antennae simple. 
Metamorphosis simple, the wings developed outside the body, the 
nymphal and Imaginal stages little differentiated and of almost equal 
duration and importance In most forms. The order includes only 
insects whose nourishment Is the sap of plants, or the blood of 
vertebrate animals or insects obtained by suction 


The most characteristic feature of these insects is the suctorial beak, 
in which the lower lip (labium) forms a sheath for the mandibles and 
maxillsB which are the actual sharp piercing organs ; applying the tip of 
the ‘‘beak” to the plant or insect, the setfc are pushed in, the “beak” 
tself not entering the tissues but only the seteo ; the serni-tubular labium 
is partly covered at the base with the more or less elongated upper lip 
{labrum)* 

The order is a large and distinct one, but it includes a greater variety 
of forms than perhaps should be included in the limits of one order. It 
is commonly divided into two sub-orders Heteroptera and Homoptera; 
these may be defined on two characters, first, that the tegmina are 
thickened at the base or are of the same texture throughout ; second, 
that the head does not touch the coxee or is so indexed as to be in 
contact with the front coxa?. The two series are in the main distinct 
and there is good reason to separate the first as a distinct order^ the 
second as not necessarily one but perhaps two or three orders. We 
treat them as forming three sub -orders under one order. We have 
explained below the grounds for treating Phytophthires as a distinct 
sub order : — 
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Hub-orders. 

Divisions. 

Families. 

Rhynchota. 

1 Heteroptera 

1 

* Gymnoceiuta (land) ' 

' Cryptocerata (aquatic) 

1-19. 

20-25 


1 Homoptera 

Tritnera (Freelivin^) 

26-30. 


Phytoph thirds 

1 Dimeia (Semiparasitic) 
Monomer A (Parasitic) 

31-83 

.34. 


For details as to the classification and of individual species the stu- 
dent should consult Distant’s volumes on the Fauna of India, first read- 
ing the introduction and familiarising himself with the terms used. 
These enumerate the Indian forms as far as the Jassidae ; all literature 
references will be found in these volumes, but we may remark that little 
has been recorded on the habits of Indian Rhynchota and that Atkinson is 
almost the only author in India who has published papers on the group. 




Fifr. 485— Homosogerub. Bout scutel* 
LUM. Olav == Olavub. Oor = Cor- 
iDM. Kobt =: Rostrum* Oi>. ap. = 
Odoriferous apertures. 
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The characters used in separating families relate to the antennee and 
heanelytra. The terms used are shown in figures 435 and 436 ; the stu- 
dent wishing to identify species will find the terms used in the Fauna 
of India fully explained in Volume I of Rhynchota ; we have used this 
as the basis of classification throughout the group. 




Heteroptera. 

Front of head not toucMng the coxae. The teqmina usually He flat 
on the abdomen and the basal half is thickened. 

The sub-order falls into distinct series, the first, Gymnocerata, having 
conspicuous antenna?, the second, Cryptoceratay having the antenna' more 
or less concealed ; the former includes all the terrestrial Heteropteray and 
those that live on the surface of water ; the latter includes all the Hete- 
roptera that live in water as well as one species living on mud (Pelogonus) 
and a few on land (Mononyx). The sub-orders are thus easily recognised 
in the field. A key to the families will be found in the Fauna of India, 
Rhynchota, Volume I, 

A feature of the great majority of the Heteroptera is the aroma tic- 
odour they protect themselves with. This odour is due to the secretion 
by special glands of an oily fluid, which is excreted at will from the 
odoriferous orifices and rapidly volatilises. The odours arc very marked 
in PentatomidcBy CoreidcBy LygcsidWy Pyrrhocoridce, some ReduvUdWy and 
in CimicidcB : they are ordinarily characteristic of the plant-feeding groups, 
only a few of the predaceous Reduviidce having them. Throughout 
the Heteroptera, the imago is a very important and active stage of life, 
the previous development being practically only a growth in size, with 
the gradual development of wings. There is none of the specialisation of 
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periods seen in Lepidoptera, Coleoptera and Hymenoptera, The nymph, 
as it comes from the egg, has much the same habits and structure as the 
adult and the changes at the separate moults are very small. The most 
noticeable change at the last moult, next to the assumption of functional 
wings, is the change in the position of odoriferous glands, one new pair 
becoming functional on the ventral surface of the thorax, in place of the 
two pairs on the dorsal surface of the abdomen. The final moult does 
not imply sexual maturity, but the development of the sexual organs 
continues for some time and a period considerably longer than the 
nymphal period may elapse before the sexual organs are really mature. 

There is thus no metamorphosis and though we may find, in the 
young nymph especially, habits and colouring which it loses in a later 
instar, the change is not an abrupt one. Details of the metamorphosis 
of few Heteropier a are known in India, but there is a certain amount on 
record and a good deal more not yet placed on record. There are prac- 
ti(jal difficulties in observing the nymphal life, but these can be overcome 
in the case of plant-feeding species. 

Pbntatomidab. 

Scutellum large, 

Pentatomid bugs are recognisable at sight by the large scutellum and 
the mouthparts, even where the resemblance to a beetle is noticeable ; 
beginners will certainly confuse them on superficial examination. They 
are insects of moderate size, from a quarter of an inch to over an inch in 
length, robustly built and with hard integument. Colours are of great 
variety, black, brown, grey and other sombre colours in a large numbei*, 
green and shades of dull yellow in others, bright colours in a few only. 
The colour is often cryptic, in some apparently warning, and in the 
species which live in the soil is the sombre colouration characteristic of 
most insects in that situation. The form of the body is not modified for 
cryptic purposes and there are only occasionally spines, etc., on the 
integument which are adapted to this end, or which serve some obscure 
function, possibly in rendering the insect distasteful. 

The antennsB are five or four- jointed, simple. The head is flattened, 
usually a little produced anteriorly, with small compound eyes and 
ocelli. The rostrum is straight, lying against the prosternum. The ^ 
prothorax is well developed, accurately fitted to the mesostemum and 




t^LATE LXXll. — P bntatomidJj. 

Fig. 1. Coptosoma Biamicum. (Plataspidinie), 

,, 2. testaceum. „ 

„ o. „ cribrarium. „ 

,, 4. Brachyplatys subaeueus. „ 

„ 5. Cantao ocellatue. (Scufcellerinao). 

„ 6, Chrysocoris sfcollii. 

,, 7 Scutellera nobilia. »» 

8. PoecilocorlB Hardwicki, „ 

,, 9. Hotea curoulionides. „ 

,y 10 Alphocoris lixoides. ,, 

,, 11. Podops dentatus. (Grapbosomatinse). 

„ 12. Erthesiaa fullo. (Pentatuininiu). 

(Plato painted by G. Bagchif Indian Museum, Calcutta.) 
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hemelytra ; the scutellum is large, either covering the whole abdomen, 
or occupying a large portion of the base of the abdomen between the 

hemelytra. In the former case the 
hemelytra, protected by the scutellum, 
are not thickened at the base but are 
membranous throughout. The hemelytra 
fit closely to the abdomen the apical 
membranous half of each overlapping. 
The lower wings are below the hemelytra 
and both pairs function in flight. Wing- 
less species with abbreviated or much 
reduced hemelytra occur. There are 
small orifices of the scent-glands on the 
ventral surface of the thorax, whose 
position is useful in the discrimination 
of genera. The abdomen is short and thickset, its margin in some 
cases is visible from above and not covered by the hemelytra. 
The integument of the whole body is so rigid that the relative positions 
of the parts are accurately maintained and are useful in classification, 
a statement that can be made only in the case of this family, 
and the Coleoptera. Males and females are commonly similar in 
external appearance, the former sometimes smaller. 

The life-history is similar throughout the family. Eggs are laid in 
clusters on plants or elsewhere in the open ; these eggs are commonly of 
the shape of an upright cylinder, about one-tenth of an inch high, with a 
flat cover on the top (like a barrel). When they hatch, this cover opens, 
either being attached at one side or coming completely off. The young 
insect is flattened, the body nearly round, and is active. It feeds on the 
juice of plants and passes through a number of moults with the gradual 
development of wings, etc., till it is full grown. The tarsi usually have 
only two joints, the third developing at the last moult; the odoriferous 
glands are in the abdomen and open on the dorsum at the apex of the 
third and fourth abdominal segments. The colouring of these young 
insects is commonly different to that of the adult and often very striking^ 
The number of moults is usually five ; the nymphal life is commonly 
short, the imaginal being the long and active period to which the 
nymphal is subordinated. The adults are found upon plants, upon 
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trees, among grass, under fallen leaves and in decaying vegetation. 
Many are diurnal, brightly coloured species which live exposed on 
plants, many are nocturnal, especially 
the dark coloured species which live 
in thick grass or under leaves. Many 
have special foodplants upon which 
they feed principally or wholly and to 
which they are specially adapted ; in 
a few the foodplants appear to be 
numerous. Whilst the majority are 
plant-sucking, extracting the sap of 
green plants, a number (Amyoteinoe) 
are known to be wholly or partly pre- 
daceous on insects, sucking the fluids 
from their bodies. This habit is found 
in the nymphs as in the adults. Not a 
great deal has been observed on this 
point, but so far as observation has 
gone the greater number of these insects are herbivorous and only 
few predaceous. In particular the food of the species found on the 
bark of trees, under fallen leaves, among decaying vegetation, is 
uncertain. A small number are almost wholly burrowing insects, 
living in the soil and spending their whole life there, emerging only 
at night. Very little is yet known of these forms, which may 
prove to be comparatively numerous. These insects are most 
abundant during the rains when vegetation is in active growth, 
and a number of species probably breed only at this time. As a 
whole, it is probably correct to say that the majority of Pentatomids 
hibernate and aestivate as adults, laying eggs in the rains ; there are one 
or two broods during these months and the imagines in November hide 
away for the winter. There are also species which breed most actively 
in the cold weather and hide away in the rains. A ntxmber become 
active and breed during the dry hot weather if food is available, 
and these become very numerous in irrigated crops. The conditions 
of hibernation and aestivation are determined by the degree of cold and 
moisture in each season as well as by the abundance of food, and this 
varies with different tracts ; the student may, however, remember that* 
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the adult is the resting stage and that even in hot weather, they live 
for long periods waiting until food is plentiful enough to admit of their 
producing eggs and of the young surviving. 

Pentatomids are, in spite of their abundance and herbivorous habits, 
rarely destructive to crops. The reason is that the individual bugs do not 
extract sufficient sap from one plant or one twig to do harm, but they 
move about from plant to plant, sucking here and there, and not 
weakening the plant. It is only when they are exceptionally abundant 
or when they attack specially susceptible parts (e.gr., developing 
grain heads), that they are destructive. Of the number of common 
species mentioned below, none are major pests, a few are minor 
occasional pests of little importance. 

The Pentatomids appear to be protected by the powerful scent 
produced by the scent-glands, as are most Heteroptera. This scent which 
is the volatilised oil, has a very strong effect on many animals and 
probably on predaceous insects ; it is apparently not a complete 
protection as wasps and mantids have been observed to eat Pentatomids. 
The eggs are parasitised by Chalcidce, which constitute one check ; 
other checks are the slow reproduction and the limited duration of 
the seasons when abundant food makes reproduction possible. 

PentatomidcB are one of the largest families of the order, spread over 
the tropical and temperate zones, most abundant in tropical regions 
The Indian fauna is Indo-Malayan mostly, with a number of Palrearctic 
hill forms which extend into the north and with the larger number of 
species known only from hill or submontane forest localities. The known 
plains fauna is a fraction only of the whole, though our knowledge of the 
plains species is defective and it is probable that the number of species 
in the plains is nearly as large as that of the sub-tropical forest and hill 
areas. The student will find descriptions of the Indian fauna in 
Distant’s Rhynchota in the Fauna of India, wherein 642 species are 
described with the addition of 46 species in the appendix to Volume IV. 
The 11 sub-families can be made out without difficulty, but the subse- 
quent classification and recognition of species is at first difficult without 
the aid of a good reference collection. 

Plcdaspidince , — The scutellum completely covers the abdomen^ 
the hemelytra being folded away underneath. These little insects 
are clearly distinguishable and are fairly common. Brachyplatys and 



672 


RHYNOHOTA. 


Coptosoma include the species common in the plains, species which 
are distinguishable only with some care (Plate LXXII, figs. 1 — i). 

B. 8uhameu8, Westw., is the most widely spread species of the former 
genus, and has been found destructive in one instance to jute plants 
and also to feed specially upon val (Dolichos lablah), Coptosoma mbra- 
riurriy Fabr., is widespread and perhaps the most generally distributed 
insect of this sub-family. Like the preceding species, this has a habit 
of clustering gregariously on growing plants, specially on the stems of 
such plants as jute and val {Dolichos lablab) which are growing freely. 
Though very common, none appear to be pests since they do not 
confine their attacks to individual plants for a sufficiently long 
time to do harm. C. siamicum, Wlk., is widespread and common, 
appearing in abundance in the rains among dense vegetation. The life- 
history of no species has been worked out, and though these insects are 
most common in the rains, they have been found at all seasons 
of the year. 

It is a curious fact that, while the adults are commonly found 
exposed on plants, the nymphs are not, and it is probable that nymphs 
of this group live wholly in concealment at the surface of the soil or at 
the roots of plants. This applies very markedly to this sub-family and 
also to a large majority of the whole family ; the species whose nymphs 
are found living an open life is comparatively small and it will be 
interesting to learn details of the life of these concealed nymphs. 

SciUellenncB, — The obvious character that distinguishes this sub- 
family is the extension of the scutellum over the hemelytra, the latter 
not being long and folded as in the previous sub-family but straight. 
The extreme base of the outer margin is alone not covered by the 
scutellum. The insects are larger, more brightly coloured and without 
the peculiar facies of the previous sub-family (Plate LXXII, figs. 5 — 10). 
Cant(W ocellatusy Thunb., is commonly found upon trees or vegetation 
and in the fields during the rains. The female has been found to lay a 
number of eggs on a leaf and to sit over the eggs until they are hatched. 
The insect is common both in the plains and the hills. PoBcilocoris 
includes large brightly-coloured epecies rarely found in the plains. 
Scutellera includes plains species, the metallic green or blue insects 
found among vegetation. S, ndbilis^ Fabr., is the usual species^ ida 
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Nic6ville records this as attacking grave vines and figures the eggs and 
nymphs (Indian Museum Notes, V, p. 119). 

Chryeocoris stolliiy Wolff, is closely similar and equally general. 
It has been found among forest trees and in dense vegetation. Its life- 
history is briefly described by Kershaw and Kirkaldy as seen in S. China 
(Trans. Ent. Soc., London, 1908, p. 59). Chrysororis purpureusy Westw., 
and C. marginelluSy Westw., are stated by R. M. Dixon to be injurious 
in gardens. The former breeds freely on JcUropha cmcasy a common 
bush ; it is familiar in South India, where children know it and catch 
it to play with. 

Hotea curculimidea, Herr. Sch., is a brown species, with a resem- 
blance to a weevil, found among dead leaves under large trees. I’he 
nature of its food is unknown. Alphocoris lixoideSy Germ., has a still 
more marked resemblance ; it is found so rarely its habits have not 
been observed. Arctocoria indaua. Stal., is a small dark form, with the 
pronotum deeply transversely impressed and the whole body and 
scutellum densely clothed in long hairs. It is found in the loose surface 
soil in Behar and is seen but seldom. 

Oraphoaomatince, — In these the scutellum is long, but the basal 
and outer margins of the corium are exposed and sometimes the apex 
of the abdomen (Plate LXXII, fig. 11). Four species have been found 
in Behar, under leaves in the fields or jungle, though all are recorded by 
Distant from the hills alone. These are all dull brown or black species, 
the typical colouring of insects which live a concealed life on the surface 
of the soil under leaves. They are Storthecoria nigricepay Horv., Amauro- 
pepla denticiilatay Hagl., Melanophara apiniferay Westw., and Podopa 
coa/rctatay Fabr. All are likely to be found if surface insects are being 
collected in the plains. The first two are to be found at the roots of 
sugarcane where also their nymphs occur. The last was reported as 
injurious to rice in the Salem district in July, 1907, with Tetroda 
hiateroideay Fabr., the only known case of this species being destructive. 

CydnincB. — Almost the whole of the basal ventral segment is 
covered by the metasternum. These are deep brown or black insects of 
moderate size, found under stones among fallen leaves at the surface of 
the soil, in dense vegetation or in the soil itself. Some are notorious 
owing to their habit of coming in immense numbers to lights at night, 
and as their odour is a very powerful and aromatic one, they are a 
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distinct nuisance in the rains. As they are otherwise but seldom seen 
and are not found unless looked for, few species are recorded as 
general. 

The most remarkable form StihaTO'pus molginus^ Schi., a moderate- 
ly large dark brown insect, with a very close resemblance to a Melolon- 
thid beetle and remarkable legs. The femora and tibiae are swollen, 
very much so in the hind legs, and suggest the burrowing legs of the 
Coprid beetles, with the difference that the maximui^ development 
lies in the hind legs, which are very thick and truncate. The 
remarkable white nymphs of this insect were found by C. A. Barber at 
the roots of a palm in S. India at a considerable depth below the 
surface. They have the same burrowing legs as the adult. This 
insect is less common than the smaller S, calhdus, Schi., found 
in the plains of Bengal ; the adult insect flies at night and is 
also found among the roots of plants ; it is typically a burrowing 
insect. We have found it extraordinarily abundant on the Ferry 
Steamers on the Ganges attracted by the electric lights and it 
appears to be most common near large rivers in loamy soil (Plate 
LXXIII, fig. 2), Cydms includes the common black “geranium 
bugs” or “gundies” which are so great a nuisance (Plate LXXIII, 
fig. 3). C. indicus, Westw., and C. varians, Fabr., appear to be the 
usual species found. Their normal habitat is on or in the soil, but at 
certain seasons in the rainy months, they come out in great 
abundance possibly because they are flooded out by excess of rain, 
possibly because this is their normal habit. 

Geotomus pygmams, Dali., is a smaller species, less commonly found, 
but still likely to be generally distributed. The only other common 
Cvdnid is BrachypeUa aterrima, Forst., larger than Cydnus, coal black 
in colour and found in the fields especially in the early months of the 
year (Plate LXXIII, fig. 1). 

Chilocoris nitidus, Mayr., is one of the smallest of the group, a 
black insect measuring only J^th inch in length. The flat head is set 
round the margin with spines and suggests that of a Coprid beetle ; it is 
found in soil, under stones or among decaying vegetation. Apparently 
it breeds normally at the roots of grasses, the nymphs having been 
extensively found there. 
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Pentatomiim.—Aii extensive sub-family, with a distinctive facies 
and usually recognisable, but whose divisions are complex and should 
be studied with care in Distant’s volume. This includes the largest 
number of common species, of which we can mention only a few. 
Erthesina fulh, Thunb. (Plate LXXIl, fig. 12), and Halya dentatus, 
Pabr. (Plate LXXIII, fig. 4), are two large dull coloured species with 
rather elongated head, the former with flattened tibia:. They are 
commonly found upon the bark of trees and there is some reason to 
believe they are predaceous habitually or occasionally. 

Dolycoris indieus, Stal. (Plate LXXIII, fig. 10), appears to be the 
most universal of the Pentatomids in the cultivated plains. It is found, 
with Agonoscelis nvbila^ commonly upon crops, especially jute, lucerne, 
maize, juar and similar green crops, while it ocasionally attacks ripening 
heads of juar and other millets. It is plant- feeding, but no instance of 
serious destruction caused by it has yet been recorded. 

Eusarcoeoris includes small bugs of rounded form, similar to Cojh 
tosoma with the scutellum rather large and prominent. These are found 
upon plants (Plate LXXIII, fig. 5). E. guttiger, Thunb., and E. ven- 
tralis^ Westw., are the common plains species. 


Plautia fimbriata, Fabr. (Plate LXXIII, fig. 8), is a green species, 


the hemelytra deep reddish, found 
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on plants in the hills and plains 
and widely distributed. Antestia, 
Eurydemay Sienogyzum, Bagrada 
and Strachia include brightly 
coloured insects of a gimilar 
facies, marked in red or yellow 
upon black (Plate LXXIII, figs. 
IJ, 12, Plate LXXIV, fig. 1). 
A. anchor Uy Thunb., and A. 
cruciaiay Fahx., are hiW species, 

the latter destructive to coffee 
berries and reported as des- 
tructive to garden plants and 
fruit. E. puhhrumy Westw., 
though mainly a hill form, is 
^ certmnly found in Behar and may 
extend further. It feeds upon 
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cultivated rape, mustard and allied plants. Stenogyzum sfecioaumy Dali., 
is a smaller insect, found in widely scattered localities. Bagrada picta, 
Fabr., is the widespread and abundant species, which perhaps comes 
nearest of all this family to being a pest, large numbers being 
occasionally found upon rabi cruciferous crops. It was strikingly 
abundant over North India in the early months of 1909. Strachia 
crucigera, Hahn., is a Malayan form found also in the Assam Hills and 
the valleys of Assam and Eastern Bengal, feeding also upon Cruciferse. 

Agonoscelis nybila, Pabr. (Plate LXXIII, fig. 9), is an oclireous spe- 
cies with a very close resemblance to Dolycoria indicus, with which it is 
constantly found upon field crops. (The distinction between these re- 
markably similar species is that in Dolycoria the margin of the abdomen 
shows beyond the margin of the wing ; in Agonoacelia, the wing complete- 
ly covers the margin of the abdomen.) 

Catacanthua incarnaiua^ Dru. (Plate LXXIV, fig. 4), is a large and 
brilliant insect, of a bright red or orange colour, the margins of the ab- 
domen projecting at the sides and banded in yellow and black, much in- 
creasing the brilliant effect of the colouring. This is not a common in- 
sect and probably increases slowly but is widespread over the plains. 

Nezara mridula^ Linn., is the familiar green bug so common on potato 
plants, which is now distributed almost over the whole world. It is a 
uniform leaf green colour above, in 
some with a lighter blotch behind 
the head (fig. 440) or yellow with 
only green spots. It is common on 
low crops and can scarcely be reck- 
oned as a pest. Piezodorua rubro- 
faadalua, Fabr. (Plate LXXIV, fig. 

10), is a smaller species, paler and 
duller in colour and often straw 
coloured, which is very abundant 
among low crops and is obtainable 
in quantity on irrigated crops, es- 
pecially lucerne and senji, in the 
hot weather. 

AmyoteincB (Aaopinw), — Cazira verruGoea^ Westw., is an insect of 
somewhat remarkable appearance with a long dilated femur on the fore-^ 



Fig. 440>~NX£ABA V1BIDI7LA. 





PLATE LXXIV. — Pbntatomidjb. 

Fig. 1. Barydema pulohrnm. (Pentatominae). 

,, 2. «<}aatheooiia farcellata. (Asopinae). 

„ 3. Aspongopus janas. ( Diaidonnae). 

„ 4. Catacantlma incarnatus. (Pentatominae). 

„ 5. Attdinatia splnidens. (Asopinae). 

,, '6. Urolabida histrionioa. (Urosfcyliiiae), 

„ 7. Piaooaterniim dama. (Pentatominae). 

„ 8. Teaaaratoma jayanioa. . (Tessaratominae). 

„ 9. Megarhynohus rostratas. (Phyllooephalinae). 

„ 10. Piezodorus rnbrofasoiatas. (Pentatominae). 

,, 11. Cyclopelta sieoifolia. (Dinidorinae). 

„ 12. Elasmostethtts reoarva. (Acanthosomatinae). 

^Plate painted by D. N. Bagohi, Indian Mnseum, Calcutta.) 
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leg. Like others of this division it is a predaceous insect, with a foreleg 
approaching in function and structure to that of the Mantid®. Cardhe- 
oona /wrceZtoa, Wolff. (Plate LXXIV, fig. 2), is another form with some- 
what the appearance of Dolycoris indicus^ but with the lateral angles of 
the pronotum spined. It is found upon crop plants in company with 
Dolycoris indicus^ and Agonoscelis nvJbila, but is markedly predaceous 
and can readily be seen to suck out caterpillars and other small insects. 
We found it breeding abundantly‘in a plot of bariar {Sida rhombifolia) 
in which caterpillars were particularly abundant, and it is usually found 
breeding in such situations. In the intervals of such abundance of food, 
the imago appears to lead a precarious life of search for food. It has 
proved a very serious enemy to the cultivation of tussur silkworms in the 
open ; large numbers of the bugs came to the bushes on which the worms 
were and, in spite of constant destruction, managed to search out and kill 
many worms. It is probable they play a very important part in checking 
caterpillars generally. Andrallus (Audinetia) spinidens, Fabr., is a rarer 
insect, which feeds upon larv® of Thermesia rubricans and other cater- 
pillars, which is equally found among herbage and low crops (Plate 
LXXIV, fig. 5). Amyotea (Asoptis) mcdabaricmi Fabr., is a bright red 
insect with black markings found occasionally upon cultivated plants. 

The life-history of Zicrona cwrulea is described by Kershaw and Kir- 
kaldy (Journ., Bombay Nat. Hist. Soc., XIX, No. 1, 1909) ; it is found in 
China to feed on the beetle Haltica cwrulea, Oliv., the nymphs feeding 
on the larv®, the adults on the beetles. (The author’s use of CimicidcB 
for Pentcdomidw in that paper will confuse the student unless he knows 
that Mr. Kirkaldy uses Cimicidce as the correct name for Perdcdomidce 
and Khinophilos or Acanthia for Cimex, a practice followed by this 
author and a few others.) 

TessaratomincB. — Tessaratoma javmica, Thunb. (Plate LXXIV, fig. 
8), is a large brown bug over an inch long, found upon trees. Mr. Dixon 
has observed that it produces a loud shrill noise when seized. We figure 
it in its nymphal form when it is extremely flattened and leaflike 
(fig. 352) of the delicate red colour of many young leaves ; it is common in 
hill localities. The bug is remarkable as having a stridulating organ 
in both sexes. Its life-history and stridulating organ are figured and 
described by Kershaw and Muir (Trans. Bnt. Soc., London^ 1907, 
p. 253). 
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DinidorincB. The scutellum small, membrane large. Cyclopelta 
includes several species of which C. 8iccifolia,We8tw. (Plate LXXIV, 
fig. 11), appears to be the most common. 

This insect is found feeding upon cul- 
tivated pulses, and its eggs are laid 
in clusters upon the shoots! Aspongopus 
includes several closely similar species 
of which there are three common gener- 
ally. A. janu8, P., has the pronotum 
and base of elytra bright red, the head, 
base of scutellum and membrane of wings 
black (Plate LXXIV, fig. 3). A. hrunnem^ 

Thunb., and A. cbscurus, F., are dull 
brown above, the former with the 
abdomen above (under the wings), red, 
the latter with it black. These insects 
are commonly found on low crops, among 
roots, stones, etc. One species. A, nepalensis, Westw., is stated to be 
used as food by natives of Assam, pounded with rice. (Garman in 
Distant.) It is probable that the insect gives a powerful aromatic 
fiavour to the rice. Megymenum parallelum, YoW., is one of the many 
black bugs found among fallen leaves, stones, etc., of whose food 
nothing is known. 

PhylhcephalincB, — This sub-family includes few common species, 
characterised by the markedly lobate head. The single species Randolo- 
tu8 ehngaJbus, Dist., with the three species (M. rostratm, Fabr., M. trun^ 
c.atu8, Westw., M. limatus, Herr Sch.) of Megarhynchu8 appear to be far 
more general than the recorded distribution would show. They are of 
peculiar “dry grass” colour as befits their habitat and are typically in- 
habitants of long dry grass in waste lands. (Plate LXXIV, fig. 9.) Te- 
troda hutefoideSy Fabr., is a black species, sent from Salem as a pest of rice, 
with Podop8 coa/rctatay F. 

Vro8tylin(B. — Three genera of insects not common generally. Uro- 
labida is without ocelli, and includes the only common species U. hiMri- 
ontca, Westw., a greenish insect with dull yellovf markings, with long an- 
tennae and short rostrum (Plate LXXIV, fig. 6); the bug is found 
upon the leaves of trees and is known from the Himalayas and places 
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in the Gangetic valley and delta. Uroatylis punctigerayW and Uro* 
chela quadripunctata, Dali., are also found rarely in the plains. 

AcarUhoaomatincB . — Are distinguished by the tarsi being two- jointed. 

Microdeuterua is represented by two species, sparingly found. Acan- 
thoaoma, Saatragala and Anaxandra have the pronotal angles prominent 
or spined ; there are a number of species, widely spread and rare, Elaa~ 
vwatethua remrvumy Dali. (Plate LXXIV, fig. 12), and others of this genus 
will also be found. 

Collecting , — Pentatomids are obtained by sweeping and beating 
vegetation, by ordinary searching on plants, among grass and low her- 
bage, on the bark of trees, under dead leaves and decaying vegetation. 
Some come to light. Rearing is easy only if the living plant can be pro- 
vided and maintained in vigour to supply the plant sap. When cap- 
tured they may be killed in a Cyanide or B. C. bottle and pinned through 
the scutellum or right hemelytron. Wings need not usually be set. 

What is principally required in this family is accurate observation 
as to the food-plants of the nymphs and adults ; very little is known and 
prolonged observation is usually required to determine what the food 
really is. Another interesting problem is that connected with breeding 
and seasonal appearance ; very little is known as to the seasons at which 
these insects breed or what checks their increase, and since all the common 
species can readily be determined with the aid of Distant’s volume, there 
is here a large field for observation. 

Antennce inaerted above a line drawn from the eyea to the base of the 
roatrum, Scutellum amall. Roatrum not curved. 

In almost all cases, this family is immediately recognisable from its 
very distinctive facies. In doubtful cases, such as the red Serinetha, 
the characters must be carefully verified. They are insects of moderate 
to large size for the order, with a length of one quarter to one and a half 
inches. Some are heavily built and massive, others slender. Colouring 
is nearly always dull, the “dead leaf” colour very common in the large • 
forms, green or dry grass colour in smaller forms. Serinetha and a few 
others are brightly coloured. 

The head is small, deeply set in the large prothorax, with four- joint- 
ed and moderately long antennse, and a straight four- jointed rostrum 
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extending in repose along the ventral surface of the body. The prothorax 
is large and is often produced into processes or spines at the lateral angles ; 
in some cases these processes are 
large and rather grotesque (Plate 
LXXVI, figs. 6, 7) ; with these 
are also leafiike expansions of the 
legs, especially the hind legs, and 
of the antennsD, while the abdo- 
men is laterally expanded in a 
smaller number. These leaflike 
expansions are accompanied by 
the ‘‘dead leaf” colouration, 
the deep dull brown of the dead 
fallen leaves. It is perhaps use- 
less to speculate as to the value of 
these expansions, but the sight of 
these curious insects among green 
plants or on trees suggests a dead 
leaf, while on bark or among 
fallen leaves the insects are very 
difficult to see. In our opinion these insects are so formed as to sug- 
gest a fallen leaf when feeding on green vegetation and are concealed when 
at rest on bark, or among fallen leaves. The hemelytra cover the wings, 
which lie flat on the abdomen, the dorsal surface of the latter being 
often brightly coloured ; as this colour is exposed in flight, there 
is a marked form of “ deceptive colouring ” in some forms (see page 90). 

The details of the life-history are known in only a very few forms, 
(Plate LXXV). The eggs are of two types : (1) oval, flattened and 
unomamented (fig. 442), the insect emerging through an aperture in the 
flat upper surface (Leptocoriaay etc .) : (2) more elongated, the upper surface 
not flattened, the insect emerging irom the upper surface near one end. 
(HomcBocervs, ClavigraUat) The exact mechanism of the rupture of these 
eggs remains to be learnt. The eggs are laid in irregular clusters openly 
on the food-plant and are parasitised by Chaloidae. The number of moults 
observed in Leptocorisa varicornis is five, the wing lobes appearing at the 
third. The stink-glands in the nymph are situated on the dorsal surface^ 
of the abdomen, the tarsi are two-Jointed. The nymphs appear to have 




PLATE LXXV. — CLAVIGRAIiliA Gibbosa. 
Tck Pod Bug. 

Fig 1. on pod of Cajamia tndieuB, 

,, 2 EggB from above, x 10. 

,, 3. ,, Bide. X 10. 

,, 4. Kymph, first instar, x 20. 

,, 5. ,, second „ x 16. 

„ 6. ,, fourth „ 

„ 7. fifth „ 
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ihe same habits as the adults. There is very Uttle on record as to the 
food of these insects though what is known points to them being exclu- 
sively feeders on plant sap. Whether they have special food-plants 



Fig. 443— H()M(E0UERU8 INOKNATUS. NYMPH. 

or not is scarcely known ; our common species have special food- plants 
among crops and probably all feed only on particular plants, and their 
increase and spread is, therefore, dependent upon their food-plants. One 
only is a real pest in India, the Rice bug, Leptocorisa varicornia, Fabr., 
injuring the developing seed of rice, and millets. Like other Heteroptera 
their scent is not the least striking feature of them and though these 
scents are not wholly disagreeable, they are powerful. A rice field 
infested by Leptocorisa can sometimes be known from afar and it is 
probable that the scent is ordinarily a protection. 

Distant enumerates 143 species as Indian, adding 33 in the appendix 
to Volume IV, principally hill and forest species. A small number are com- 
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mon and abundant in the plains and a further small number are found 
here and there where abundant trees and vegetation offer food and shel- 
ter. Four sub-families are recognised, distinguished by the troublesome 
and obscure characters that Hemipterists choose for the purpose of 
classification and which we omit in this place. The student may see 
them in Volume I of the Rhynchota, in the Fauna of India. 

Coreince include a large number of the large brown species with dila- 
ted legs and expanded pronota found principally in the. hills. 
Anoplocnemis phasiana, Fabr., is the 
commonest species and is found rarely 
in the plains, mainly in the hilly local- 
ities. It is said to live on Erythrina 
and occurs also on shrubs and grass in 
many parts of India where the vegeta- 
tion is sufficiently abundant. Dalader 
has the abdomen much produced later- 
ally, and, like the remainder, is the colour 
of a dead leaf. Apparently the expan- 
sions of legs, antennas pronotum and 
abdomen found in these insects are de- 
signed to give the insect a resemblance 
to a dead leaf, but it is far less efficiently 

effected than in the Lepidoptera and Orthoptera. Dalader cucuticosta, 
Am. et Serv., and D. planiverUris, Westd., are the common species, 
neither found abundantly. 

In Homceocerus (Plate LXXVI, fig. 8) this type gives place to a less 
grotesque-looking form, without leaf-like expansions. This genus in- 
cludes many species closely similar, some of which are found commonly 
on trees in the plains. It is not easy to discriminate individual species 
without the aid of a named collection. Of the 33 species recorded by 
Distant, less than ten are found in the plains and these only occasion- 
ally. Some feed on weeds (H, vanabilis, Dali.), others on such trees as 
Sissoo (H, ivmnatus, Stal., H, IceviUnem, Stal.). The latter are not 
uncommon where this tree grows, the nymphs being of the delicRte 
green of the leaves among which they feed. H. inornatus sits near 
the end of a twig, and the green colouring with the dull black of the 
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membrane suggests a leaf withered at the tip, as is so often seen on 
Sissu leaves when the weevil Ajtoderus has been at work. 

There are a number of other genera 
and species, all of which are typically 
hill and forest species, found but 
rarely in the plains. Physomerus 
grossi'pes, Fabr., is one of the few 
plains species, a dull brown insect with 
thick curved dark-banded hind 

femora. Acanthocoris scabrator, Fabr. 
(Plate LXXVI, fig. 10), is also found 
- , I rarely ; in this the abdomen projects 

' laterally beyond the hemelytra. 

JSHBVPVr Cletm includes several species of 

^ smaller thickset insects with slightly 

produced lateral pronotal angles, 
Fiu 445- HoMosTOERUs vARiABiub. found commonly in crops in the 

plains. None are injurious. Five 

species may be found in the plains and they are not easy to distin- 
guish. C. bipunctatus, Westd., appears to be the most common. (Plate 
LXXVI, fig. 12.) Cletomorpha Tcsembhe Cletus, hut has the abdomen 
produced laterally. C. hastata, Fabr., is rarely found. (Plate LXXVI, 
fig. 11-) 

Pseudophloeinat, — Clmigralla includes two species, C. gibboaa, Spin., 
and C. horrens, Dohrn., which live on leguminous crops and suck the 
juice. They are not injurious, though sometimes abundant on tur 
{Cajanus indicus). Their small reddish-brown eggs are frequently 
found in clusters on the pods of this plant. (Plate LXXV.) Stenoce- 
phalus lateralis, Chenn., is a graceful dark-coloured bug with a lateral 
light stripe on the hemelytra, found occasionally in abundance on low 
plants. 

AlydinoB.—Dulichius inflatus, Kby., is the remarkable bug which 
attracted attention from its resemblance to an ant, Polyrhachis spini- 
ger. Wroughton drew attention to this (Proc. Ent. Soc., London, 1891, 
p. xvii) and Bothney stated that where this ant lives on trees the bug 
is also arboreal and not, as Wroughton found, on the surface under 
stones. 
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Leptocorisa varicornis, Fabr., is the rice bug, whose prevalence in rice 
and millet fields as the grain forms is a serious matter for the cultivator. 
The life -history is dealt with 
elsewhere. (Mem. Dept. ' 

Agric., Vol. II, No. 1.) This 
insect, while living normally 
among grass and thick 
vegetation, multiplies very 
largely in rice 'fields and is 
one of the few distinctly 
injurious Heteroptera, 

Riptortm (Plate LXXVI, 
figs. 1 — 5) includes several 
species of narrow brown 
insects, found fiying among 
grass in jungle, in crops. 

They are common among 

leguminous crops such as 44e-Lsnx>coiusA varioorkis x 2 

the minor pulses grown with 

other crops and have been seen to suck the pods. R. linearis, Fabr., ap- 
pears to be the most common species. Its life-history is shortly des- 
cribed by Kershaw and Kirkaldy (Trans. Ent. Soc., London, 1908, p. 59). 

Corizince, — Corizus bengalensis, Dali., is common especially upon 
Bhindi (Hibiscus esculentus) upon which it can commonly be found during 
the hot weather and rains. It is a small but peculiarly elegant insect, of 
very active habits and is, at least in part, plant feeding, extracting the 
sap and mucilage of its food-plant. It is found throughout India from 
the Punjab to Madras. C. rubicundus, Sign., also occurs in the plains of 
India with the above species. The nymphs are dark red with white 
speckles, the newly emerged adults are bright red at first, gradually grow- 
ing dark-coloured. These insects cluster in masses on the buds of Penta- 
petes indica and give the s&me appearance as do the vivid red flowers 
of the plant. (Plate LXXVI, fig. 13.) 

Serinetha includes two red species which will be confused with Pyrrho- 
ooridcB and which are the only brightly coloured species likely to be 
fqund. jS. abdominalis, Fabr., and S. augur, Fs»br., are both common, 





I’LATE LXXVL— CoREii)^. 

Fig. 1. Riplortus liiieam Ist iiistat* x 4. 

„ 2. „ „ egg from side. x 4. 

„ 3. „ „ „ „ above, x 4. 

imago. X 4. 


** ‘ V Derepteryx hardwicki. x 2. 

n •* ) 


„ 8. llouKeocet’UM iiioinatus. 

X 2, 

,, 0. Asciiistus brevicornis. 

X 2. 

,, 10 Acanthoooria sciibralor. 

X 2. 

,, 11. Cletomorpba raja. 

X .*) 

,, 12. CletuB bipuiictatuN 

X 3 

„ 13. Corizus rubicundus. 

X :y 
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and are frequently found upon cotton with the Red Cotton Bug 
{Dysdercus cingulatus, Fabr.) ; they are known not to feed on cotton 

seeds as this species does, and 
are harmless; R. M. Dixon 
observed one specimen of S, 
augur feeding upon another 
of its own species in the field, 
which points to carnivorous 
habits, and S. abdominalisy 
Fabr., has been seen feeding 
447 — Serinktha AUoiTh. upon Dyadercus cingulatus, 

Fabr., which it closely resembles. 

BERYTIDiE. 



Li^ke CoreidcB hut with long legs, the apices of the femora swollen. 
This family includes five small delicate insects of slender build, and 
of great apparent rarity. They are far commoner than their recorded 
Indian distribution would show, but are seldom noticed or collected. 
Paleologus feanus^ Dist., was found in Burmah, Meiacanthus pulchellus, 
Dali., in Northern India, Hubertiella eardarmmi, Kirk., byE. E. Green in 
Ceylon, Meicdropis aurita, Breddin, in Darjeeling andCapys malacaipusy 
Stal., in Ceylon. The unobservant student will probably think he has 
the little Reduviid Lorichius unibonatuSy Dist., when he first sees these 
graceful insects, but he may remember that in this the base of the 
tibia is dilated, not the apex of the femur, even if the rostrum tells 
him nothing. 

Metacanthus pulchellusy Dali., is the common Indian form sometimes 
seen in abundance upon cultivated cucurbitaceous plants. It is a slender 
greenish insect with the femora and antennae swollen at the apex. 

AntenncB inserted on the side of the head, OcM present, 

A family of considerable magnitude, whose members can usually 
be distinguished in the field, not by any accurate characters but by 
family resemblance. There is no real character dividing these insects from 
the CoreidcB : no one would separate the smaller Coreidce from many 
LygceidcB (fig. 446) on the one character given, viz,y the position of the 
antennae, and where the student has a small bug obviously possessed of 
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ocelli, it may be either family. The Lygceidcs are small insects, few 
exceeding one-third of an inch. Some are vividly coloured with 
warning tints, the majority are dull 
earth or bark colour. The head is 
distinct, the antennee moderately long, 
with compound eyes and ocelli. The 
rostrum is straight, in repose closely 
applied to the under-surface of the 
body between the legs. The legs are 
long, formed for active running. The 
hemelytra lie closely on the abdomen. 

Males are distinguishable only with 
difficulty and there are no obvious 
external characters. 

Practically nothing is known of the 
life-history and food of these insects, 
the life-history of only one species 
{Oxycarcmns Icetus, Kby.), having been worked out in India. A few 
are plant-feeding, one is injurious to a crop f)lant, one is predaceous 
and the food of the remainder is a matter of doubt. Distant remarks 
that the family is an important one economically. This does not apply 
to India ; we include only one Lygseid in our list of injurious insects, 
this being OxyearcBnits IcBtus, Kby., the Dusky Bug of Cotton. 

Distant enumerates 143 species in the Fauna of India, and has added 
others since (A. N. H., 1909, p. 317). 

The Indian forms fall into nine sub-families as listed in the Fauna 
of India ; it is probable that the classification of these insects will be con- 
siderably improved by revision, when more natural divisions are 
adopted. 

LygcBincB . — The brightly coloured forms are included here, small 
red and black insects common everywhere on vegetation. 

LygcBUs militarise Fabr., is very common and occurs on cotton and 
other plants as well as on akh {Calotropis), It is not injurious and 
seldom abundant. The fore femora are armed with spines. The small 
oval eggs are laid in clusters on soil or on sheltered spots on the food 
plant, the young being red. L. hospes, Fabr., is smaller, without the 
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white markings on the membrane of the hemelytra. Both are common 
throughout the plains. 



Graptostethus includes five species that may 
be found anywhere in the plains, of which 0, 
servm, Fabr., is by far the most common. It is 
not injurious and there are no accurate obser- 
vations as to its food. Q. trisignatus, Dist., is 
common in Assam and as far west as Behar. 
£r. dixoni, Dist., is abundant in the Central Prov- 
inces, as also in Bombay. G. maculatm, Dali , 
though recorded only from North India ” and 
Narkanda, is common in Pusa on low herbage. 
Aapilocoryphus gvttiger^ Dali., will be confused 
with Graptostethus dixoni, Dist. 

Melanotelus hipunctaius, Dali., is a small 


insect found on sand dunes near the sea. Nysius minor Dist., is a 


very small delicate insect of a dull brownish 
colour, found abundantly on tobacco and green 
plants. It has been found breeding in great 
abundance upon the common weed, Euphorbia 
pilulifera, 

CymincB includes two genera of small little- 
known insects. Cymus tabidus, Stal., occurs in 
Behar, in grass. 



Pia. ITiO-NYHJUb 
MINOK K 4. 


Blissince. — Macropes includes narrow parallel-sided forms in which 


the hemelytra fail to cover the abdomen. M. tinctvs, Dist., appears to 



Fig. 451— Busses 

GIBRUS, NYMPH. 


be common, while M. punctatus, Wlk., is also 
found. These little insects have spiny dilated 
forelegs and are probably predaceous. Blwus 
gibbus, Fabr., is not uncommon and is en- 
tirely harmless, found on cane, grasses, etc. 
Its nymphs are found at the roots of grasses. 

OeocorincB. — Geocoris is the sole Indian 
genus, with small insects with broad head 
and thickset body. G. tricolor, Fabr., is the 
Common species, found in the twisted shoots of 
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cotton in which lives the mealy bug Dactylopiw nipcs, Mask. It is 
known to be predaceous upon the bugs, but may also be vegetarian. 



Fig. 452— MACROPJOS BL 18 HU 8 Geoookih 

TINCrUS X 4J. OIBBU8 K 4. TRICOLOR X 4. 


ColobathristincB. — A single species will be found, the slender Artemi^ 
dorm pressus, Dist., in which the base of the abdomen is contracted into 
a distinct “ waist.” 

HeterogastrincB. — Four rare species occur in India, and Dinomaohifs 
rhacinm, Dist., common on tree trunks. Epibomius Pusa, Dist., is also 
known. 

Pachygronthincp, — A single species, Pachygrontha dixoni, Dist., was 
found in Bombay. 

OxycarenincB, — The only destructive member of this family is the 
little Dusky Bug of Cotton, Oxycarenus IcBtus, Kby., common throughout 
the cotton growing areas of India. The eggs are laid in the lint near the 
cotton seed : the young hatch there and live till they are adult in the 
boll, sucking the seeds. The only other common species is 0. lugnbris, 
Motsch., found on low-growing plants 

Aphanince, — This sub-family includes the greater number of species. 
Pamera pallicornis, Dali., is a common insect in grass as also is the smaller 
P. vincta, Say. The form of the prothorax with its narrowed anterior 
half is a guide to recognising this genus. It is probable that these little 
insects are predaceous. Appdonius cincticorniSf Wlk., is a little over one- 
tenth of an inch long, a nearly black insect found among grass and low 
vegetation. Laohnophorm singalensis, Dohm., will be found and there 
are probably many species in the allied genera not yet described, but to 
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be found everywhere in India. Aphanus is commonly represented by 
dull brown or black bugs found among fallen leaves and in abundance 



Fijr. 453 — Artemidoruk 
PRESS U 8 . X 4 



Piff. 454--OxYrARE- 

NUS LiI‘:TUS. 

{A/tfiV DintamU) 


in the debris at the base of the trunk of a big tree such as apipal (Ficus 
religiosa). A. sordidus, Fabr., A. herigalensis, Dist., and A, orientals, 
Dist., appear to be the common species. De 
Niceville’s observation as to the injury caused 
by the former insect has never been confirmed 
and, apart from this one instance, these insects 
have not been recorded as injurious. They have, 
however, been found to infest threshing floors 
and to carry off the wheat grains to the margins 
of the floor and hide them. What nourishment 
they can extract from a dry wheat grain seems 
doubtful, unless their salivary excretion has sol- 
vent powers, but they carry off the grains so 
abundantly that the cultivators require to collect them again every 
morning. 



Fiff. 455 — Pam BRA 
VIBTCTA. X 4 . 


Dieuches unigvUatvs, Thunb., is an abundant insect among fallen 
leaves in grass ; it resembles Pamera but is larger. Other species of 
Dieuches will be found, /). leucoceras, Wlk., being widely spread but not 
common. Posantius festivus, Dist., is the last of these small dusky bugs 
found among leaves that we can mention here ; it is known from Bengal 
and Behar but probably has a wider distribution. 

IIL 


U 
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Collecting , — The smaller species are found in grass, in fallen leaves, 
among thick vegetation and are probably much more numerous in 



species than the present records show. They have been very little 
collected in the plains and there is a large field for new work. This is 
true also of the bionomics of the family, the life-histories are almost 
wholly unknown, the food of the adults and nymphs has not been 
recorded and from every point of view the family have been neglected. 

Pyrrhocoridab. 

Ocelh absent, Antennce inserted on the side of the head. 

This family includes a number of species usually of larger size and 
brighter colouring than the Lygaeids. The size varies from one-quarter 
to nearly two inches in length. The colours are typically warning, and 
red is the predominant colour. All known are plant-feeding and the 
majority feed openly exposed on their food-plant. There are several 
species with the membrane of the hemelytra missing or abbreviated, 
and there is some amount of variation in this respect within the limits 
of a single species. In nearly all the sexes are similar, the males 
little smaller ; in one speeies the male id marked by the great length 
of the abdomen {Lohita grandis). 

Details of the life-history are known for only one species, Dysdercus 
cinqulalus, Pabr., and nothing appears to be on record as to the habits 
or life-history of other species. As a whole the family is not really 




PLATE LXX VI I. — Dysdbbc os Cinci ul atus. 
Red Cotton Bog. 


Fig. 1. £ggS| natural size and magnified. On the right, without black 
background, is a single egg just before hatching. 

„ 2. Njmphs, first instar, immediately after hatching and later. 

„ 3. Nymph, second instar. 

>1 „ third „ 

t) 5. „ fourth „ 

«i 6. „ fifth „ 



The natural length of figures 2 to 8 is shown by the hair line beside 
each. (Reprinted from Memoirs of Uie Agricultural Department.) 
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oTr , ^ ^•’ *« but no 

checL definitely known to be destructive. What 

checks there are on these insects remains to be seen; a Tachinid 

parasitises Dysdercm dngulcUus and Mr. Mason has found that, despite 
the warning colouration and odour, birds eat this species. 

cleft at the 

base. LohUa grand, Gray., is the most conspicuous of the sub-family. 

^ Pcd and black species, 


¥ the male with abnormally elongated 

S abdomen and antennae. Its appear- 
\ ance is striking and as it occasion- 
J ally occurs abundantly on bhindi 
and cotton, it is sometimes taken 
to be a pest. Its distribution is, in 
India, confined to the warm moist 
areas of Bengal and Assam. Iphita 
limbata, Stal., is brownish red with 
pale edges to the wings and prono- 
tum. It has been found in great 
numbers upon forest trees, large 
f numbers living gregariously in 

Fig. 458— Lohita orandis. depressions in the bark, the ground 

below littered with their exuviss 
showing that they had lived in that situation for some period. Its 
distribution is also limited, but it will probably be found more widely 
spread in suitable places. Phyaopelta gvtta, Burm., is not uncommon 
in Assam and Bengal, represented in the West of India by P. api^alia, 
Wlk. P. schlanhuschi, Fabr., will probably be found throughout the 
plains ; it is common in Behar in the cold weather. 


PyrrhocorincB. — Antilochus coqueberti, Fabr., is a common bug, 
bright scarlet with the membrane black, found in many localities among 
dense vegetation. Odontopus nigricornis, Stal, is similar but with a large 
black spot on each forewing. Dermatimis Vugubris, Dist., is a small 
black insect with short truncate hemel)rtra, found widely in the plains. 
ScarUius pollens, Dist., ."Iso appears to be common over Northern Tn<Hn 
on maize, bhindi and other crop plants ; S. volums, Gerst., appears to be 
common in the Central Provinces. Dysdercus cingulatm, Fabr. (Plate 
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LXXVII), is the most abundant species, feeding upon cotton, bhinda 
and many weeds and also in large number on the seeds of the silk-cotton 


{Bowbax malabaricum). It will be readily 
mistaken for other species but is distinct 
in having white bands across the body 
beneath and a white collar. Its occur- 
rence upon cotton and the destruction it 
causes to cotton are described elsewhere 
(Mem. Agric. Dept., India, Ent. Vol. II, 
No. 3). When the silk -cotton is in fruit, 
the bug multiplies enormously, and when 
the seed is blown down, tho. bug descends 
in great numbers and is found in masses 
on the ground. It is curiously gregarious, 
the vivid scarlet bugs assembling in 
bunches on their food-plant, a singularly 
pretty sight. D. evanescem, Dist., is con- 
spicuous by the brown membrane of the 
heraelytra ; it is widely spread in India 



Vig, 459—OnoNTOPus 
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but not abundant and only rarely captured. 


Tingid.®. — Lace-Wing Bugs, 

The hemelytra reticulate, the pronotum visually with reticulate markings 
extending on the lateral leaf -like expansions. 

These small insects are amongst the most beautiful of the smaller 
insect, but are very little known and not generally noticed. Few have a 

length as great as one*quarter of an inch and 
all are dull-coloured and inconspicuous. The 
head is small and usually covered by the pro- 
notum, which often has lateral expansions. 
The lace-like markings extend over the whole 
upper surface, the hemelytra being thin with 
inegular thick lines forming the ornamenta- 
tion so far as known, are purely plant- 

feeding insects, living as a rule gregariously 
Fig. 460— Moxanthia upon their host plants. Their eggs, as far as ^ 
{From mnant,) known, are laid in plant tissues, the nymphs 
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feeding openly upon the leaves. None are pests and but little is known 
of this group. They are occasionally found abundantly and cases have 
been seen where they were so abundant upon a plant as to apparently 
cause damage. The small number of recorded Indian species is due to 
the minute size of the insects ; only with a good lens can the nature of 
the little insect be discerned and they have on this account been but 
little collected. Distant has recently described more Indian species 
(Ann. Soc. Ent. Beige, 1909, p. 113). 

Monanthia globulifera, Wlk., recorded from Madras and Ceylon, is 
found also in Behar upon an aromatic garden herb as also upon sweet 
Basil (Ocimum basilicum)* Urentius echinus, Dist., is found, often abun- 
dantly, on brinjal (Solanum melongena). Green has observed that the 
nymphs live on the under, the imagines on the upper surface of the 
leaves. The leaves become discoloured, but there is no real damage done 
as a rule. E. J. Woodhousehas found Paracopium cingalense causing 
hypertrophy of the corolla of Clerodendron phlomoides in Bengal. 

Aeadida\ 

Flat, dull-coloured insects, the forelegs inserted on the disk of the sternum, 
without ocelli ; tarsi two-jointed, antennee four-jointed. 

These bugs are of extremely distinct facies and easily recognised. 
The antennee are short and thick ; the body much flattened, the heme- 
lytra lying flat upon the abdomen and only occupying the middle, the 
apex and sides of the abdomen visible from above. All are dull-coloured, 
black or brown, in conformity with their habitat, which is under bark, 
stones, fallen leaves, etc. Their habits appear to be wholly unknown 
and these insects are far from common. Nearly all the known Indian 
species are recorded from the hills ; probably more will be found when 
the large soil-surface fauna comes to be investigated. Neuroctenus par, 
Bergr., is the most likely species to be found, under conditions of 
sufficient moisture. 

Hbbridj;. 

Body clothed below with silvery pubescence. Antennm pae-joinleA. 

Small insects found in damp places and semi-aquatic in habit. A 
single species Hebrus orientalis, Dist., was collected in Burma by Pea, this 
being the only known species from British India. As the number of 
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joints in the antenna is a matter authors do not agree on^ the family is 
not easy to recognise. 

Bydrometrid-®. 

AnlenncB four-jointed. Body beneath clothed in silvery velvety pu- 
bescence, Live on surface of water. 

These are small insects of dull colour, found on the surface of still 
water and on the sea. Orey, black, and dull straw colour are the 



prevailing tints. The antennae are long, the eyes well developed, 
the rostrum short and curved. Nearly all are winged and fly readily ; 
the legs are usually long and hairy, so that the insects can run along 
the surface film of water without “breaking” it. 

Nothing is on record as to their life-history in India ; all are 
probably predaceous on insects which fall into the water. They have 
no economic importance and have been very little collected and not 
studied at all. 

MesoveHincB.-^MesoveUa mulsantij Buch., is the sole species in India, 
a small insect found on water weeds in Indian rivers ; it has escaped’ 
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record, being known previously from Ceylon and from the Nearctic 
and Neotropical region. 

HydrometrincB — Hydromeira vittatay 
Stal., is the sole species of this sub-family 
found in India. The extremely linear 
form, the very elongate head with the 
^ eyes set in the middle and the antennse 
at the apex make this a very striking in- 
^ sect. It is found on still water or on 
the mud at the sides of tanks and is a 
^ sluggish inactive insect^ possibly pre- 
daceous. 

VeliincB, — Though the Palearctic Velia 
currenSy Pabr., has been found in the 

extreme North of India, few other species 

Kig, 462 — Mbsovblia mulsanti. ^ i;i 1 i. 

appear to occur and tew are likely to 

be found in the plains. Microvelia sin^ahmisy Kby., has been found 

to feed on larvfle of Culex fcUigans in India (F. M. H.). 

GerrincB, — At least five species of Gerris are known to occur in the 
plains of India, one or more of which are likely to be found in any slow 
moving or still fresh-water. These are elongate dark coloured insects 
with long posterior legs, the forelegs and antennse of moderate length, 
the beak short, curved and formed as in the Reduviidce. These insects 
move actively on the surface of water and are predaceous upon insects 
sucking out the juice of any which fall into the water or alight there. 
They are to some extent gregarious and in large tanks or lakes become 
very abundant. 6?. fluvioTum, ¥.y G, fossarumy P., and G, spinolwy Leth. 
et Sevn., are common large forms; G, nitiduy Mayr., and G, tristany 
Kirk., represent the smaller forms. 

Halobcdes are marine insects and while three are reported from the 
Indian Ocean, a fourth is found abundantly on the West Coast during 
May, when strong winds blow in from the sea and apparently bring in 
abundance of these insects, which are helpless on the sand. This is 
Halobdtes germamtSy Buch., a pretty little grey insect, not hitherto 
recorded from this country. J. J. Walker has noted the occurrence of 
Hdldbatea on the surface of the Indian Ocean at a distance of 500 miles 
from the nearest land (Ent. Mo. Mag., 1900, p. 115). 
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Hekicocephalid^. 

Head divided into two distinct lobes , 'prothorax into thee. 

Hemelytra rmwibranous. 

This family includes small insects, allied to Reduviidse, but with a 
very distinct facies. The figure exhibits the peculiarities of structure 
in our commonest form. There is but 
one genus Henicocephalvs, with one 
species H. basalis, Westw., common in 
the plains. This has the tarsi single- 
jointed, the foretibia with two spurs 
at the apex. It is found in damp soil 
and is apparently a predaceous form 
not uncommon among decaying vege- 
tation and in compost heaps where 
insect life is abundant. 

PuYMAIIU-f2. 

The forelegs are shorty the femur broad- 
ened^ the tibia curved and pointed, 
tightly pressed against the femur. 

These curious insects are recognis- 
able from the peculiar forelegs, the „ 

® Fig. 4e3“HBI«riOOCBPHALU8 BASALIb. 

tibia working against the femur as in 

Mantids or clawlike as in crabs. Of the 13 known Indian species, none 
are common, and all are hill forms, not likely to be found in the plains 
except after much searching. The insects are believed to be predaceous. 

SALDIDiE. 

Rostrum curved, long. Ocelli placed between the eyes, 

A small family with three recorded Indian species from widely 
separated localities. They may be recognised by the long curved 
rostrum, and by the absence of a cuneus in the elytron. Saida Dixoni, 
Dist., was found on the Bor Ghat (Bombay Presidency) and is the 
sole described truly Indian species. These insects as a rule live a semi- 
aquatic life in wet vegetation, or near water and more are likely to be 
found when they are looked for. 
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Valleriola cicindeloides^ Dist. (A. N. H., 1909 , p. 40 ), is found at 
Pusa running actively near an open water channel ; it is extremely like 
a Cicindela in appearance and movements, and appears to be predaceous 
upon other insects. 

Reduviid^. 

Rostrum curved, usually stout, not closely pressed to the prosternum^ 
Head usually elongate. 

The strong curved beak is characteristic of the family and cannot 
be mistaken in the field. They are insects of moderate size from a 
quarter to over one inch in length, usually about half an inch. Colour- 
ing is either dull and sombre or vivid and warning, red and black 
being common in the latter case. A small number of species resemble 
the large brown Coreids, some resemble flies and Neuroptera, and 
others mimic brightly coloured Pyrrhocorids and Lygeeids. The head 
is long, the eyes situate remote from the edge of the pronotum. The 
antennae are simple and of moderate length. The rostrum is, with 
few exceptions, three- jointed. The prothorax is distinct and well 
developed, often transversely constricted in the middle. The wings lie 
flat on the abdomen in most species. The legs are long, formed for 
quick running ; the femora and tibiae are often spined. The form of 
the body is varied and while many are robust and similar to Lygandce, 
some are slender and resemble delicate flies. The sexes are usually 
similar, the female sometimes wingless when the male is winged. 

Remarkably little is known of the details of the life-histories. Eggs 
are laid in clusters on plants or other objects in the open and are, in 
the known cases, of the cylindrical form found in Pentatomids with a lid 
that allows of emergence. The nymphs are similar in form and colour- 
ing to the adult, the wings developed during the later instars. Both 
nymphs and adults are found on plants, on grass, among herbage, 
under fallen leaves and in other situations in the open. A number arf* 
known to feed on the body fluids of insects, which they pierce with the 
beak and suck out, while the spined forelegs hold them. Some of 
these species have a painful bite, due to the injection of fluid at the 
moment of puncture. Others feed upon the juices of plants and 
somewhat divergent views are expressed as to the relative numbers 
which are predaceous and herbivorous. It is probably correct to say 
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that of the common plains’ species the majority are predaceous, a 
smaller number, especially those living on trees, herbivorous. Many 
are diurnal in habit, many nocturnal and the latter are attracted to 
light. As in other insects with no metamorphosis, the imaginal life is 
more extended and important than the nymphal. The duration of 
nymphal life is not known in detail ; hibernation, aestivation and 
similar states are apparently passed mainly in the imaginal stage and 
no definite seasons for reproduction, etc., have been established. Like 
other insects they are most active and abundant during the rains, when 
both insect and plant life affords abundant food, but they are also to be 
found at other times, except when cold causes them to become dormant. 
None are recorded as pests and it is believed that most are beneficial. 
Nothing is known as to the enemies of these insects. Their powerful 
odour and, in some species, their poisonous bite are defensive and 
may protect them from birds and other foes. The species of Acanthds- 
pis, Conorhinus, Pirates and Ectryclwtes especially have a poisoned 
bite, one so painful that they should be handled by the student with 
care, lest in the surprise of the sudden pain the specimen escape. 

ReduviidcB occur throughout the tropical and temperate zones, with 
the maximum development in moist tropical areas. The family is a 
large one and over 250 species are recorded as Indian by Distant in 
the Fauna of India. The greater number of these are recorded from the 
hills and the family does not seem to have been much collected in the 
plains. 

The student requiring to identify species should consult the Fauna 
of India ; the sub-families are a little complex, but are readily grasped 
if a reference collection is available or if a good number of specimens 
representing different sub -families can be compared ; in the Harpac- 
torinse, the absence of any definite keys to the divisions makes the 
matter confusing but with patience the genus can be made out. 

HoloptiUncB . — ^Membrane large, extending beyond the abdomen. 
Legs and antennas with long hairs. HoloptUus is the only one of the 
two Indian genera likely to be found and none are common. 

Emesince . — Anterior coxas long, legs raptorial as in the Mantidae. 
They are very slender insects, with long legs and some are apterous. 
One species, allied to Myophanes, has been found in the plains ; the long 
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legs, the long delicate wings and slender body give it an appearance 
like a Tipulid fly. 



Fig. 46I--POLYTOXCK oius^ Dist., found rarely in the plains. This 

MACULATU8. X 8 . , , . . . , , , m , 

IS a dry-grass coloured insect of slender build 
with one long spine at each side of the thorax. 

TrihelocephalincB, — Tribelocephala indica, Wlk., a dark brown 
species, is occasionally common at light. It is a flattened insect, about 
half an inch long. 

StenopodincB, — Sdstrapada bdrensprungi, Stal., an elongate insect of 
dry-grass colour, is rarely found in the plains of Assam. Oncocephalus 
is represented by 0, annuUpes, Stal., and other species, having the abdo- 
men projecting beyond the sides of the hemelytra. They are of the 
same dry-grass colour and are found at light and on plants in the fields. 
SalyavaiincB comprise twelve species practically confined to the hills. 

AcanthaspidincB* — The pretty little Reduvius dncticTua, Rent., 
brown and yellow, represents this widespread genus in the plains. 
Acanthaspis is the large genus, with many species of whose distribution 
little is known. A, quinquespinosa, Fabr., A» ftavipes^ Stal., A. 
rugulosay Stal., are widely spread and likely to be found ; A* foma, Dist., 
and the small A, coranodesy Stal., are common in some localities 
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These insects are common on trees and under loose bark ; they are 
nocturnal in habit and their bite is to be feared. All are wammgly 
coloured, are protected by their odour, 
and probably by the stout spines on 
the thorax. The only other common 
insect is Conorhtnus ruhrofaacialus^ de 
6., a common species found at light. 

The nymphs of this species are spiny 
and partially covered in debris which 
they gather ; they are common in houses, 
living in dark dusty corners and pro- 
bably preying upon the smaller forms of 
household insect life. Its American ally 
is the so-called ‘‘ Kissing Bug.” 



Fi|r. 466— Acanthabpis bama. 


PiVo^ina.— The elongate pronotum, constricted behind the middle, 
is a useful character in distinguishing this group. Ectomocoris quadri- 



Fig. 467— PiKATirs 

SANGTUS. 



Fig. 468— Bctbychotfr 

DISPAR. X 8. MUNDULD8. X 3. 


guUatus^ Fabr., and E. cordigef, Stal., are the 
common species of this genus ; they are 
nocturnal in habit, found in hiding by day 


and have an intensely painful bite. The large Pirates are readily con- 
fused differing only in the smaller tibial furrow ; P. sanctus^ Fabr., is 


a common form, as al0d is P. lepturoides, Wolff. 


EchtrichodiincB.-^Tihe scutellum terminates in two broad apical 
points. Edrychotes dispar, Rent., and E. abbreviatus, Rent., are moder- 
ate sized insects coloured in deep blue with some red markings, found 
under leaves, bark, etc. Physorhynchus and allied genera are remarkable 
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in having the wings absent in the females or in both sexes ; the female P. 
marginatua, Rent., attains a length of one and a half inches. None 
are common except in the hills. 

ApiomerincB, - Four species not known 
in India. 

HarpactorincB, — Distinguished by the 
quadrangular areole at the base of the 
membrane. Har factor costalis, Stal., is 
the commonest Reduviid seen in the 
fields by day, a red and black active 
insect that runs about among low vege- 
tation. It is predaceous upon the Red 
Cotton Bug, Dysdercus cingulaius, which 
it resembles in colouring. H. fuscipes, 
Fabr., is also found but has not the 
yellowish stripes on the sides of the ab- 
domen beneath. H, marginatuSy Fabr., 
Fiff. 470-PHysoRHYNOHus with the posterior half of the pronotum 

roughened, is common in the Central 
Provinces. Sycanus versicolor, Dohrn, is not uncommon, a striking 
red and black form with the 
sides of the abdomen dilated. 

Cydnocoris crocatus, Stal., is a 
more slender, yellow species, 
found in rice fields. Isyndus 
obscurus, Dali., though a hill 
form from Assam is worth 
note as it closely mimics the 
common Coreid Elasmomia 
granulipes, which occurs in 
the same localities. Two com- 
mon forms are Coranus 
spiniscutis, Reui., and C. 
obscurusy Kby., small incons- 
picuous species found widely 
spread. They are typically 
members of the immense fauna 
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of the soil and probably prey on the small insects that abound there. 
Scipinia horrida^ Stal., is a small dull insect, the head and prothorax 


Fl(f. 473 — Prostemma 
flavomaoula- 
titm X 3 . 

spined above, found far more widely than is recorded. So also is 
Irantha consobrina, Dist., recorded only from the Nilgiris ; these obscure 
Reduviids have been scarcely at all collected save in the hills and the 
plains fauna is obviously very little known. 

NabidincB, — The rostrum is four-jointed, not three- join ted. Pros^ 
lemma carduelis, Dohrn., is the common representative of the robuster 
forms of this sub-family ; P. flavomaculatum, Leth., is also found in grass 
among fallen leaves. Nobis capsiformis, Germ., is the very abundant 
green insect found in grass ; it turns dull ochraceous when dry, while 
some are that colour in dead or dry grass. This abundant little insect 
has been observed sucking out caterpillars. 

CERATOOOMBIDiE. 

Hemelytron with a cuneus and embolium ; antenncB with the two apical 
joints long and slender, with long hairs, 

A single specimen was found in Burma by Signor Fea, described as 
Crescenlius prindpatus, Dist., in the Fauna of India. Distant writes 
of the group, “ a family comprising some very small or minute species 
found in moss, dead leaves and similar surroundings.” 

bimciDM.—Bed Bugs, 

By F. M. Howlbtt. 

The body very flattened, the hemdytra and toings practdcaUy absent. 

The general flattened appearance and dull reddish brown colour o£ 
OimicidaB is familiar to most people. The rostrum is carried in a groove 





cimicid.t:. 


703 


beneath the head (fig. 473), and the prothorax is well developed and 
sharply separated from the mesothorax, its hind margin being straight 
V y \ J in C. lectularius, Linn., and 

\ ff it in C, rotundatus, 

notorious “bugs,” 
insects far too abundant in 
Jf/ n — ^ houses in India, are the sole 

11 yf \ common representatives of 

^ ^ X family. Their origin is 

^ ^ obscure, and they were 

Fig. 474— a. Cimrx rotundatur and b. o. lr(’- well-known to the Greeks 
TULARIUS. {Aff,r Patton.) and Romans ; it is possible 

that the insect was originally a parasite of birds and mammals, and in- 
cluded man in its hosts; it is now not confined to man, but has other 
hosts. Its distribution is wide, as it is readily carried in steamers and 
can survive long periods, it may be even a year, without food. The eggs 
are laid in cracks in the floor, in the furniture, or in any convenient posi- 
tion to which the female can obtain access. They are beautifully shaped 
and sculptured, and the young escape by a round door at one end about 
five to ten days after they are laid. The young (fig. 476) are similar to 
the adult, but smaller, more transparent, and less darkly coloured. There 
are probably five moults, and if 
the insect is under favourable 
conditions where it can get blood 
easily, the whole life-history will 
probably occupy not more than 
two months. A meal of blood 
seems to be required before each 
moult and before egg-laying, and 
if it cannot be obtained the inter- 
val between the moults may be 
very greatly prolonged. When 
the insect wishes to suck blood, “ 

it injects liquid which is irritant 475--Oimsx hbad from bblow. 

and causes a flow of blood to the 

spot on which it gorges itself. Now that so much is becoming known 


F 


Fig. 475— OlMIX HBAD FROM BBLOW. 
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as to the part played in disseminating disease by biting insects, it is 
not unreasonable to suppose that this ubiquitous tormentor may be 

found to have a greater importance as a 
disease-carrier than it now has as a com- 
mon household nuisance, and it has 
already appeared that the bite consti- 
tutes at least one way in which ‘ ‘ kala- 
azar” is transmitted from *fuan to man 
(Patton). It is nocturnal in habits 
as a rule but is active at all times, and 
the bite is irritant to most persons, though 
repeated inflictions appear to confer a 
certain degree of immunity. Travellers 
are aware of the ingenuity of the insect 
in reaching its prey and it has been obser- 
ved that when all other means of access 
failed, it went to the ceiling and fell on its 
victim from that position. In America 
cockroaches and small red ants are men- 
tioned by Marlatt (U. S. Ent., Circular 
No. 47), as being fond of eating bugs, 

^ the ants in particular being effective 

Fig. 47d-ClliEX LKOIULAKIUS, ^ ® 

EGO AND NYMtH. X 16 . checks. 




In some countries, fumigation with Hydrocyanic acid is utilised to 
free railway carriages and buildings from this pest. The use of super- 
heated steam for this purpose might be given a trial in this country 
as being cheaper and less troublesome. Cleanliness, washing the floor 
and wooden bedsteads with Crude oil emulsion, the use of pure 
pyrethrum powder, and fumigation with sulphitr or Hydrocyanic 
acid are the only means generally available against it. The leaves 
of Pterospermum acerifotium s^re used in India as a preventive of 
night attacks. 

Two species attack man in India, Cwnea; lectidarius, L., and Cimex 
rohundaius, Sign. (0. mierooephalw, Dist.) (Patton, Indian Bins.* « 
Records). 
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ANTHOCORIDiB. 

Hemelytra vdth an embolium and a cunetis. Ocelli fresent ; third 
and fourth joints of antenncs not twice as long as the first and 
second together. 

This family includes a small number of minute insects unlikely to 
be found by any but a collector of small Hemiptera only. Most are 
dark-coloured somewhat flattened insects resembling Capsidas, with 
moderately long legs and antennae. They are found in flowers where 
they appear to feed on pollen and Thrips. Distant enumerates ten 
species in the Fauna of India, none of which can be regarded as com- 
mon insects so far as our present knowledge goes. 

Triphleps tantilus^ Motsch., is probably widely spread in the plains, 
a small black insect of less than one-tenth of an inch long, with some 
resemblance to Oxycarcenus. It is found on sunflower and other green 
plants during the rains. 

POLYOTENID.®. 

One remarkable insect, recorded and described by Waterhouse from 
Secunderabad is the sole Indian representative of the family. This is 
PolycteneslyrcB.^s^texh., a small insect found upon a bat on which 
presumably it is parasitic. The student will find an excellent figure in 
Distant’s Fauna of India volume. It will readily be mistaken for a 
Nycteribiid, and is so regarded by some authors ; it is elongate and 
flattened, with the head in two portions, the hemelytra much reduced, 
and the upper surface of the body with minute hairs. The three- 
jointed proboscis will distinguish it from other similar bat parasites. 
This and other bizarre forms of insect life vdll reward the collector 
who will systematically investigate the probably extensive fauna to 
be found on living bats. 

CAPSIDiB. 

Hemdytron with a cuneus. 

The above is the distinctive character of the family, combined with 
the absence of the embolium and of characters markix^ allied families. 
The species composing it are small delicate insects of dull colouring ; 
the integument is less firmly chitinized than in other Rhynchota^ the head 
is distinct, with four-jointed antenn® in which the basal joint is often 
nL 46 



706 


RHYNOHOTA, 


di'ated ; ocelli are present in some species and eyes are well developed ; 
the rostrum is four- jointed and more or less closely applied to the under 
surface of the body. The legs are moderately 
long and slender, the prothorax usually un- 
armed, and the known species are winged 
and fly readily. They bear a marked 
superficial resemblance to small beetles 
both in facies, colouring and attitudes, some 
leaping as the Halticides do. 



PiR. 477.-CA’oroRis linbola- 
TUR. {Affttr DintanU) 


Little is known of their life-history ; the 
female is provided with an ovipositor used 
for laying eggs in the tissues of plants. The 
life-history of one species, HelopeUis theivora, 

Waterh., is known in detail, and the student 
should consult the increasing literature of 
this insect in Ceylon and India. (Green, 

Dudgeon, Atkinson, Mann, Antram.) Gallohellicus (yrassicorniSf Dist., 
has been observed to lay its eggs in the soft tissues of young shoots of 
tobacco. The eggs of Disphinctus formosus, Kirk., have been described 
by E. E. Green (Entomologist, 1901, p. 114). Each egg is laid singly 
ir the shoots, and bears a short and a long divergent process which are 
exposed and not embedded. It is probable that all lay their eggs in 
the tissues of plants and that the number of moults will be the normal 
number, five ; the full life-history of one at least in the plains deserves 
to be worked out. Equally little is known as to hibernation, and the 
insects are not common enough to render such observations easy. 

CapaidcB are found on grass and low vegetation in greatest number 
and are, so far as known in India, wholly vegetarian (one species has 
been observed in the hills feeding on the excrement of birds). This is not 
the case elsewhere and it is probable that in India also predaceous species 
will be found. Besides the destructive mosquito blight of tea (Helo- 
peUis theivora, Waterh.), several are destructive. Calocoris includes 
species which suck the soft grain of the big millet {Andropogon sorghum) 
in South India and elsewhere. Disphinctus includes the very destructive 
species, D. polUus, Wlk., that attacks the betel vine (Piper betel) and one 
(D. humeraUs, Wlk.), that attacks cinchona. Others are very likely to 
be found as pests. 
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The fauna includes 115 species and others have been added since 
(Entomologist, 1909, p. 68). 

The family is divided into three sub-families : — 

MirincB. — ^Head longitudinally grooved or anteriorly excavated. 
CapsincB. — Head not grooved. Ocelli absent, 

IsometopincB, — ^Head not grooved. Ocelli present. 

Mirince. — A small dull greenish form found abundantly in grass, 
occurs in the plains, Megahcercea dohertyi, Dist. A commoner insect is 
Megaccelum stramineum, Wlk., a dry-grass-coloured insect found abun- 
dantly on crops and low vegetation. This or other species of the genus 
will probablv be found everywhere in the plains in the rains, and it is 
probable that they are to some extent destructive. HelopeUis is strictly 
a hill genus, but R. M. Dixon states that H. antonii, Sign., feeds on 
CitcurbitacecB in Bombay. 

CapsincB. — Disphinctm is placed in this sub -family and includes five 
hill species, all recorded as to some extent injuring plants. Disphinctus 



Pif?. 478.— Disphinctits humbk 
ALts. ( A/tm' DUtant ) 



Fijc. 479 .— Halticds mtnutcr. 
\Afl4r DUtant,) 


polUits, Wlk., is responsible for serious damage to betel vine in Kanara 
and Bassein (Thana), puncturing the leaves which decay and are then 
worthless. Calocoris crngitstatus, Leth., was described from specimens 
found attacking cholum {Andropogon sorghum) in South India ; this or 
allied species are responsible for wide destruction in some seasons. 
Pcedloscytus longicorniSf Rent., is a tiny black species found on vegeta- 
tion and probably widespread if looked for. OallcbdUcus orassioomis^ 
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Dist., is a small narrow dry-grass species (green when alive), which 
sometimes occurs in great numbers on weeds or cultivated plants. 
R. M. Dixon found it a garden pest in Bombay, and in Pusa it has 
been found infesting tobacco and breeding on it. HaUicua mitwtus, 
Rent., is apparently so-called from the resemblance to a Halticid beetle ; 
it is a small dark shining-black bug, which has been observed by E. E. 



Pig. 480— OaIiLOBILUCCB OEABBIOORins ; antbmna 
BRLOW. (L M. N.) 


Oreen to leap like a flea beetTe, thus completing the resemblance. It has 
been found in the plains of India. 

Itometojdnce. — “ They are minute insects and require special search 
and collecting.” This is Distant’s remark; he lists 7 species from 
Ceylon and Bnrmah. 
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ORYPTOOBRATA. 

This divbion includes the truly aquatic forms, as distinct from the 
land forms and those living on the surface of water. Apart from the mere 
enumeration of species, practically nothing has been done to investigate 
these insects, and there is a very large field open to an investigator in 
almost any part of the plains. They have probably no economic 
importance whatever, and the study of these insects even in Europe and 
the United States is very little advanced. 

Pelogonid^. — (OalgulidcB). 

Body short and broad ; head very broad with prominent eyes ; ocelli 
present. Posterior legs thin, formed for running. 

A family containing but four recorded species in India, one at least 
of which is probably very widely spread over the plains. These insects 
are of small to moderate size, the body broad 
and flat, the head broad with prominent eyes, 
the posterior legs not formed for swimming, but 
for running or leaping. Pehgonus marginatus, 
Latr., has been found on the mud on the banks of 
streams ; it is an active little insect of a dull colour, 
with small ochreous spots ; when approached it 
leaps vigorously, alighting some distance off and 
lying flat on the mud. It is most readily captured 
by being chased to the water when it leaps in, and 
Pig. 481.— Pelogonus is for the moment helpless. Mononyx includes 

MAKGINATUb. X 6. . , . . i i 

rather larger insects of a rather brownish 
colour and roughened above ; the forelegs are raptorial, the femur 
dilated, the tarsus single jointed. Three species are recorded from 
Burmah, Sikhim and Assam ; more remain to be captured probably. 
Nothing appears to be on record as to the habits of these insects ; 
Mononyx indicus, Atk., is not uncommon in Assam and Sikhim, where 
it is found on grass paths, on the soil and under stones, as well as on 
hard roads ; it is not aquatic and is possibly predaceous on small 
insects. 

Pdogonus marginatus, Latr., has been observed to suck a helpless 
insect on the surface of the stream near the margin and the structure of 
the legs of Mononyx would indicate that it has somewhat similar habits. 
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NEPIDiB. 

Abdomen with a long (retractile) process ; antennas three-jointed ; fore- 
legs inserted on disk of anterior margin of prostemum. 

Among insects found in shallow fresh water, the “Water Scorpions’ ’ 
are at once recognisable. They are flattened insects of dingy colour, the 
body elongate with nearly parallel sides ; 
the anterior legs are very conspicuous, 
being raptorial in something the same 
way as those of a mantis. The antennse 
are short and concealed ; the rostrum is 
short and powerful; the eyes are well 
developed ; the hemelytra cover the body 
and wings, and there are two long apical 
filaments which serve as a tube for con- 
ducting air under the hemelytra and so 
to the spiracles. These insects are found 
in water, which they rarely leave until 
migration to a fresh locality becomes 
necessary. They are believed to be wholly 
predaceous on other aquatic insects. None 
are known to have been reared in India, 
and but little is known of their habits 
anywhere. Eggs are said to be laid in 
aquatic plants and floating stems, and are 
provided with a number of filaments at 
one end (2 in Ranatra, 7 in Nepa), to facilitate respiration. 

The eggs of a species of Laccotrephes have been found in the leaf of 
Ndumhium speciosum ; they are about 2 m.m. long, cylindrical, with one 
end rounded, the other end truncate ; the rim of the truncate end bears 
long straight spines, set radially at right angles to the long axis of the 
egg ; there are 14 in some eggs, 15 in others. The spines measure nearly 
2 m.m. in length. These eggs are placed through the leaf, so that only 
the spines and flat end appear above, while the egg projects below into 
the water ; the spines hold the egg, lying flat On the upper surface of the 
leaf. On hatching, the egg breaks from the disc and spines, and the 
nymph emerges through the wide opening into the water direct. The 



FIff. 482.— Laccotkephes 

MACULATUH. X 2. 
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young nymph has a process at the hind end, which projects beyond the 
abdomen, and the tip of which constantly rests on the surface of the 



Fig. 483.— Lacoothephbh sp. ego. x 10. nymph. 

water ; this process consists of two incomplete tubes, open below Along 
their line of junction, and leading to the ventral surface of the abdomen ; 
air is contained and held in them and passes along the body below, on 
each side, so that air is in connection with the spiracles and the atmos- 
phere above the water. The nymphs were fed on fly maggots which they 
held in the forelegs and sucked out. All died at or before the last moult ; 
the length of the syphon increased at each moult, and the wing lobes 
appeared at the second moult, there being five in all. 

Distant records three genera and eleven species 
as Indian, but this number may be expected to 
be increased. Laccotrephes is the Indian form of 
Nepa, the broader flatter insect in which the coxae 
are short, the tibia and tarsus working against 
the grooved femur. There are three species: i. 
TobustvSf Stal., the largest, in which the abdomen 
above is sanguineous ; L, rubefy Linn., smaller, the 
abdomen above reddish orange ; and L, maculatuSy 
Fabr., the smallest, in which the abdomen above 
is dusky. The two last are common throughout 
the plains. 

Fig. 484 .-RANATEA Ranatra and Cercotmetus are both very narrow, 
PILIF0RMI8. much developed and long ; Ranatra 




712 


RHYNOHOTA. 


alone is common in the plains with six species, two of which are wide- 
spread in India. R, dongata, Fabr., b the larger (44 m.m.), a dull grey- 
brown insect with long respiratory filaments ; R, filiformis, Fabr., is 
browner and smaller (2G m.m.). It is likely that the smallest species, R. 
sordidula^ Dohm., will also be found as it is known from Calcutta. 

Naucorid^. 

Posterior tibice spinulose, Antennce four-jointed. ForeUsffs inserted 
on disk of anterior margin of prosternum. 

A small family of insects of which practically nothing is known in 
India. They are readily dbtinguished by the characters given, are of 



Fig. 485— Chkikochbla absamenkis, on 
RIGHT, HEAD FROM BELOW. 

{From Bop0,) 


moderate to small size and of dull colour. The head is more or less 
deeply sunk in the thorax, the antennas are concealed, the eyes well 
developed. The forelegs are raptorial, the poster or legs formed for 
swimming. All are flattened, oval in outline, compactly built and 
evidently swimming insects. The hemelytra cover the wings and body, 
and act as air-holders. 

Nothing is on record iTs to their habits and life-hbtory. Dbtant 
describes six genera and fourteen species divided among three sub-fami- 
lies. Judging from the recorded distribution of these species and the 
paucity of specimens in collections, we may for the present conclude that 
none are common in the plains or likely to be found there until some 
are actually found in more than one locality. We figure the delightful 
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little Cheirochela assamensis, Ho., known from two localities in Assam 
and Burmah. Oentroiellay Diaphorocorisy Heleocoriny Ctenipocoris and 
Thurselinus are the remaining genera. 

BELOSTOMIDiS. 

Posterior tihiw flaUenedy with swimming hairs. Ardennes of four joints ; 
forelegs inserted in the disk of anterior margin of prosiernum. 

This family includes the largest bug known, the flat brown 
BelosLoma (fig. 486), which comes to the search-lights on the Assam 

river steamers and is probably 
familiar to all who travel there. 
It also includes species of more 
moderate size. All are flattened, 
formed for swimming, with pre- 
daceous forelegs and swimming 
hind legs ; there are short abdom- 
inal appendages to conduct 
the air to a band of pubescence 
passing laterally round the lower 
surface of the abdomen. The 
head is a little produced in front 
and bears a short powerful beak. 
Little is known of their trans- 
formations or habits ; for long it 
has been known that in some 
forms the eggs were carried on 
the back ; they are fastened to 
the hemelytra as shown in 
figures. In one American species 
Fig. 486— Bblobtoma iNDicA. the male is stated to carry the 

eggs. That this is the case also 
with Spheerodema molestumy Duf., we have proved by dissection of egg- 
bearing individuals. In the case of this species also the young have 
been observed to hatch from the eggs and live in captivity ; they are 
similar in shape to the parent and the spiracles are on the edge of a 
band of pubescence which passes along the ventral side of the abdomen 
and holds air ; this divided pubescent band passes to the hind tod of 




714 


RHYNOHOTA, 


the body, where are two pubescent processes and the little insect hangs 
obliquely at the surface when it wants air. The young were predaceous 
on small insects and all of the family are probably predaceous at all 
stages. 

Three genera are recorded as Indian. Nectocoris contains one N, 
stohif Ma 3 rr., from Burma. SphcBrodema contains three, S. annvlatum, 


Fig 4S7.— SPHiEROUVMA 
MOLB8TUM, MALE. CARRY' 

INO E008. 2. 

Fabr., which is broad, S. rmticum^ Fabr., 
narrower with short anterior claws and 
S molestum, Duf., which is narrow but 
with longer tarsal claws in front. The 
first of these appears to be the most 
common. 

Behstoma is the only genus of large 
insects, with but two recorded Indian 
species. It is found at light and requires 488.— SPHiSRODEMA molestum, 

® ^ NYMPH, FIRST AND SECOND 

to be handled with very great care as inbtars. x 5. 

its puncture is poisoned and painful. B, 

vndicum^ Lep. et Serv., is the common species, the second (B. Deyrolki; 
Vuill.,) being known only from the Brahmaputra. 

Mr. Herbert Manners kas observed that B. indica feeds upon the 
common Indian toad {Bufo melamstictfM) ; it grips the young toads 
that are on the surface of ponds and grasping them tightly, works round 
underneath, till the beak can be inserted between the toad’s hind legs, 
the apex of the abdomen of the bug being towards the toad’s head. The 
toad appears to be unable to struggle and becomes flabby. He also 
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observed that small fish are eaten. E. E. Green in Ceylon observed 
the eggs to be laid under water in an aquarium (Entomologist, 1901 , 



Pig. 489.— Eggs of bblostoma indica. x 1. 

p. 113). The eggs of this species are laid in clusters on the stems of 
plants growing at the edge of water, so that the emerging nymphs can 
fall into mud. They are large pear-shaped eggs, the mass forming a 
very conspicuous object. 

Notonbotid.®. 

Forelegs inserted mi posterior margin of prosternum. Rostrum 
free, three to four jointed. 

This family is very closely allied to the next and with it, at once 
distinguishable from all others when seen in the water. The point of 
difference is that these swim upside down, ” i.e., on their backs 
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while CoftxiicB swim in the reverse manner. The body is convex and not 
flattened ; the eyes are large, the head sunk in the thorax, the body 


Piff. 491— Mickonbcta 

STRIATA. X 6. 

formed for swimming. The beak is short 
and stout ; the forelegs are formed for 
grasping, the posterior legs for swim- 
Fig. 49(K -Enithare8 temple- ming. Air is taken under the elytra and 
TONI. X 5. these insects come to the surface periodi- 

cally. Nothing appears to be known as to the habits of Indian species ; 
they are probably predaceous and some are sufficiently common in 
freshwater tanks. The eggs are said to be inserted into the stems of 
plants. 

Distant mentions fourteen species in the following genera : Noto- 
necta (2), Enithares (5), Anisops (3), Plea (4). The actual distribution 
in India of these insects appears to be unknown. 




CORIXIDiE. 

Forelegs inserted on the posterior margin of 
the prosternum. Rostrum concealed^ 
apparently unjointed. 

Like the last but flattened, the scutellum 
small, the forelegs short. There are but three 
recorded species from India, of whose life- 
history and habits very little is known. 
Corixa hieroglyphica, Duf., is probably 
widespread and occurs also over Northern 
Asia, Europe and America. It is abundant 



Fig. 492— OORIXA HIERO- 
OLTPHIOA. X 5. 


in tanks in the plains, swimming actively and periodically returning ^tc 
tke suifaoe for ita air supply. Mioronecta (Sigara), ttriata, Freb., is 
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also probably common, while one other species is recorded from 
Ceylon. 

HOMOPTERA. 

The front of the head is herd so as to be in contact with the fore 
coxcB. The tegmina are of one consistence throughoid 
and lie over the abdomen ai an angle. 

While there is little doubt that from the field naturalist’s point of 
view there should be at least nine families in this sub-order, on structural 



Fiff, 49*^1 f 2, Cioadidcp. Three ocelli on vertex. .3, 4, Fiilgoridoe. Two ocelli beneath 
or near the eyen ; Antennse beneath the eyes. 5, 6. Membracides. Antenna 
in front of and between eyes; Ocelli between the eyes. 7, 8, 9. Cercc^idsB. 
Ocelli on vertex. Cluster of spinules at apex of tibia. 10, 11. 12. Jassid. Ocelli 
in line with front of eyes ; Double row of spines beneath posterior tibise. 


grounds authorities are not agreed as to the number of families. We 
would divide the sub-order into two, keeping the old division Phytophthires 
for the last four families which are so sharply distinct in habits, 
(CicadidcB, Three ocelli on vertex. 


ioB, 


j Membracidoe, 
Homoptera, -i 


JassidcB. 




Ocelli two, placed beneath or very near 
the eyes, not on the vertex. Antennse 
beneath the eyes. 

Ocelli two, between the eyes. Antennse 
in front of eyes. Prothorax prolonged 
backwards. 

Ocelli two, on vertex. Hind tibi® with 
stout teeth, and with short spines at 
the tip. 

Ocelli two, on front margin or frons. 

Hind tibi® with a double row of spines. 
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PsyllidcB. 


Phytophthires 

Aleurodidcp. 

Coccidcp. 


The wings at an angle over the body, 
two pairs. Three ocelli, long thin 
antennae. 

Siphons usually present. Often wing- 
less. Wings held erect, hyaline. 

Wings four, mealy, opaque. 

Female wingless, male usually winged 
with one pair of wingj^only. 

CiCADIDiE. 


Three ocelli in a triangle on the vertex. Tarsi with three- 
joints. MaJ^e ivith a musical apparatus. 

The Cicadas are the largest insects of the Homoptera, with an expanse 
of one to several inches. They are readily recognised by the ocelli 
if not at once from the general 
form. The head is well develop- 
ed. with short antennae consisting 
of a bristle set on a basal joint. 

The wings are large, often col- 
oured and lie at an angle over the 
abdomen. The eyes are well 
developed, as is the beak which 
lies under the head ; the thorax 
is well developed, the mesonotum 
large and conspicuous. The ab- 
domen is broadly joined to the 
thorax ; the female has a distinct 
ovipositor ; the male has the base 
of the abdomen modified to form 
sound producing organs, with 




FIff. 494.— COSMOPSALTRIA SATURATA 
Thorax and head above : apox of 
abdomen of female belovr. 


more or less distinct external flaps which are valuable for the discrimina- 
tion of species. The legs offer no peculiarities and are formed for clinging 
while the empodium is absent. 

Very little is known as to the life-history of Indian species. The 
eggs of some foreign species are known to be laid in bark. The nymphs 
have been found at the roots of plants and in termites’ nests, but no- 
thing is known of their habits in India. When full grown, the nymphh ^ 
come up from the ground, fix themselves on a plant, and the adult 
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emerges. These empty skins are a common feature in the hills. 
(Fig. 4-96). The length of the life-history is unknown, though one 



Pig. 496.— OosMOPSALTitu haturata. Nymph. 

American species is known to live seventeen years, the imago only 
appearing for one summer, the nymphs living for sixteen years. 

Cicadas are dependent upon 



Fig. 496.— Platypleura mackinnoni. 


trees for food, so far as is 
known, and occur most abun- 
dantly in forests and well- 
wooded moist localities. The 
images certainly suck the sap 
of trees and are so coloured 
as to be exceedingly difficult 
to see when on tree bark. They 
are known best for the ex- 
tremely shrill sustained sounds 
produced by the males, a sound 
which has no rival except in 
the steam whistle. After a 
shower the noise is deafening 
if one is in a forest with many 
Cicadas and the kind of noise 
produced varies immensely 
with the different species. The 
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sound appears to come from all round and is, unless one has much practice, 
extremely difficult to locate. The sound is produced by the vibration 
of a tense membrane situated in the base of the thorax ; there is a muscle 
attached to it which is supposed to produce vibrations, which are 
believed to be magnified by other membranes and by the operculum. A 
conspicuous feature of the process is the vibration of the abdomen 
which produces the trill, as apart from the vibration of the membrane 
producing the usual shrill high note. We confess to beiing unable to 
follow the descriptions of the mechanism as given by authors and it is 
not quite clear how the volume of sound is produced. The object of 
the sound is a mystery though, as it occurs only in the males ; it 
may be sexual or simply a diverMon for the males which have no 
egg-laying to do. 

Cicadas are rare in the plains and but few species occur there ; they 
are characteristic of moist subtropical India ; it is unnecessary, therefore, 
to discuss the classification in detail. Distant’s volume III of Rhyn- 
chota in the Fauna of India enumerates 148 species as Indian, divided 
into three sub-families. The only species apparently really common 
outside hill localities is Platypleura octoguUata, Fabr., found in the hills 
and in the plains. P. mackinnoni^ Dist., is found in Behar. 


SONG IN INSECTS. 

A large proportion of the sounds heard in the field are produced by 
insects and, while the motive that induces sound production is not 
always known, it is probably connected with sex, with simple forms of 
signalling and alarm giving, with protection from enemies, and finally 
with the simple expression of the emotions. The majority of the sounds 
heard are connected with sex, but it is by no means clear to what motive to 
attribute the loud continuous song of the Cicada, the most prominent 
of all insect noises. 

Sotmd is produced in insects almost always by the friction of one 
hard part of the integument against another. When one considers the 
hardness and beautiful* jointing of the segments, the complexity and 
position of the limbs and wings, it is easy to realise that no very great 
structurarl modifications are required to enable one plate to rub against 
another in such a way as to produce rhythmical vibration. In a few 
species, sound is produced in other wajrs, by modifications of the spiracles 
so that the movement of the contained air may cause vibration, ^by 
mechanism connected with the wings and their vibration or by special 
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musical organs with specially adapted muscles. We cannot in this place 
deal exhaustively with such a subject nor even discuss the extremely 
interesting Indian songsters more than extremely briefly ; the curious 
reader will find fuller details in the papers mentioned. 

Acridiidce do make sounds but, in our experience, only rarely. We 
have never heard the migratory locust make a sound, and after prolonged 
observation we learnt that only when in the act of mating does the 
Bombay locust emit a feeble chirp, produced in the usual manner by 
rubbing the hind femur against the tegmen. It is rare that Acridiidce 
make sounds in any other way. (See Aularchea.) Par more noisy in 
India are the LocustidoBt some species of which keep up a shrill noise in 
grass while others make noises of various kinds in trees. In the Locus- 
tides, the male has the base of the tegmina flattened, that of the upper 
(right one) with a sharp point which works on a file on the lower (left) ; 
as the wings are moved, the vibration is set up, its pitch and intensity 
determined by the length and tension of the tegmen, and so a note 
produced. Conocephalus indicus is probably the species most commonly 
heard, its shrill note in the grass always appearing to be a little distance 
off but never in any one definite direction. 6ryUidcB are often trouble- 
some from the shrillness and persistency of their song ; the sound is 
produced by the vibration of the forewings on the hind wings and one 
can see the wings and tegmina in a state of vibration when the insect 
is engaged in song. The large Brachytrypes o/chalinus makes a sound 
which is extremely powerful and, when close, almost unbearable. It is 
the loudest songster in the plains where Cicadas are scarce. 

Dragon fiies are said to produce sounds by a process in the large 
trachea being thrown into vibration by the passage of the air, but we 
are not aware that this has been noted in Indian species. 

Among Hymenoptera, Mutilla squeaks by the friction of the abdo- 
minal segments, Lchopelta, Sima and other ants by friction of the 
peduncle and basal abdominal segments, and bees (by the vibration of 
the wing if this can be called a sound and) by mechanism connected 
with the respiratory system, whereby the hum heard in a bee-hive 
is said to be produced. 

In beetles, sound-production occurs in both sexes, as well as in 
some larvae, and there are excellent accounts of the mechanism in 
different beetles. Anobium is said to tap with its head ; the friction 
of the jaws of some longicorn larvae in dry wood is quite audible in 
some cases. Gahan describes stridulating organs in almost every part 
of the body in beetles ; perhaps the most femiliar instan^ are those 
large Cerambycid beetles (such as Batooera rubra) in which the hind 
edge of the pronotum rubs on a file on the mesonotum. The reader 
should consult Oahan^s article (Trans. Bnt. Soc. Lond. 1900, p. 433) 
and Arrow’s article on “ Sound Production in the Lamellicorn 
Beetles.” fTrans. Ent. Soc. Lond. 1904, p. 709*) It is worth noting 
that in Coleoptera, the stridulating organs commonly occur in both 
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sexes and not, as in some groups, in the males alone. Among moths, oitr 
common death’s head (Acheronlia apyx, Westw.) produces a sound by 
the friction of the palpi and the proboscis. This is stated to occur also 
in other species. A Sphingid larva common in the hills also produces 
a hissing sound on being touched ; this is probably protective, just as 
the bizarre spots on these larvae are. 

Shipley and Wilson have described a sound-producing organ which 
is found on the wing of the mosquito Anopheles maculipennis, Meig. At 
the base of the wing is a movable bar bearing teeth^ which engage 
against ridges on another slightly movable bar ; the vibration of the 
wing produces movement of the teeth against the ridges, causing rapid 
vibration ; the note is ordinarily constant in pitch but rises as the wing 
is shortened. (Trans. Roy. Soc. Edin. XL, pt. 1 1, No. 13, 1902.) 

Lowne states that the common blowfly, as some other Diptera, 
emits sound through the large thoracic spiracles. Amongst Hemiptera, 
besides the stridulation of Tessaratoma papillosa, Thunb., we find 
that certain Reduviids can emit sounds ; Corixa emits musical chirps, 
produced by the friction of the forelegs on the beak. 

Finally the Cicadas are notorious for their voices, the males singing 
constantly. Their song is produced by a tense membrane to which is 
attached a muscle, which throws the membrane into vibration ; the vi- 
brations are intensified by other resonant membranes and by the leaf- 
like lobes on the ventral surface. It is said that the peculiar diminu- 
tion and intensification of the sound heard in some South Indian species 
(and which is exactly like that of the watchman’s wooden rattle used at 
the boatraces at Cambridge) is produced by the opening and closing 
of the aperture at the base of the abdomen. 

Finally we may remark that it is probable that many insects produce 
sounds unheard by us, since our ear will not record vibrations of more 
than a definite rapidity. Observations on a number of insects have 
shown that in some cases there are auditory organs m species whose song 
has not been heard, and that in others the movement necessary to 
produce song can be perceived but no sound is heard. This is the case 
with one of our common crickets ; we have frequently seen its wings in 
vibration in a similar manner to that of Brachytrypes achatinus, but we 
can only hear the sound produced by the latter. It is possible that 
investigation of the anatomy of insects will reveal auditory and sound- 
producing apparatus in a greater number than are at present known. 

• Fulooridjb. 

Ocelli usually two^ placed in cavities beneath the eyes ; atUenncB 
of two joints and a bristle, placed beneath the eyes. 

This is the largest, if not the most important, family oi Homoptera 
occurring in the plains and it includes a considerable variety of fonds.** 
A number are large brightly coloured moth-like forms which fly by day 
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and are warningly or cryptically coloured ; a large number more are small 
dull coloured insects found in grass and forming an important part of 
the fauna of pasture ; while a small number of insufficiently known forms 
live on the roots of grasses or other plants, in the soil. The structure is 
immensely varied and in few other groups is such a variety of forms 
equalled. The head is distinct, often prolonged upwards and forwards 
into grotesque shapes, produced below and ending in the lostrum with 
sucking mouthparts. Eyes are often large, the small ocelli set in cavities 
near them. Antennae consist usually of two joints and a bristle, but these 
joints are often long and flattened, and are furnished with peculiar sen- 
sory organs. The body is well developed and short, with tegmina and, 
as a rule, wings ; the tegmina are thickened and coloured or hyaline, 
and in repose are carried over the abdomen, meeting in the middle and 
sloped at varying angles. Wings are sometimes minute, often ample 
but rarely coloured or ornamented. The legs share in the general bizarre- 
ness of form, the forelegs sometimes f oliaceously expanded, the hind legs 
with a tuft of spurs and a varied number of spines. The females are simi- 
lar to the males except in the external genital organs. 


Very little is known of the life-history. Eggs are commonly laid 
in the tissues of plants (in a cut made by the female ovipositor) or on 



Fiff. 497-PyBII*LA ABRERANS. 
Law Nymfhal Instar, x 4. 


them and are often covered in a white 
mealy secretion produced by the female, a 
mass of which is usually found on her abdo- 
men. The number of moults is unknown 
except in Pyrilla (Zamila) aberrans where 
it is fi-ve. The nymphs are often clothed in 
wax similar to that of the females and some 
are very active leaping insects. Known 
species occur most abundantly when food is 
plentiful in the rains and they are known 
to hibernate in shelter in any stage, the 
cold simply checking development. Two 
species are known to be pests to crops, and 
the importance of the family as a whole 
cannot as yet be settled. A study of the 


parasites of this family would yield results of interest and we are almost 

wholly ignorant as to the checks on their increase beyond those caused 
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by egg parasites and lack of food. The work of Perkins in Hawaii has 
shown that one species at least is attacked by a variety of parasites and 
one of the Indian species is also the host of several parasites. (See 
2>ry? mdcp, page 170.) These parasites presumably check the increase 
of these insects and some Fossorial wasps store their nests with 
Fulgorids, which is another check upon their increase. 

The classification of Fulgoridce cannot yet be said to have arrived 
near to definiteness from the extremely little really known of this 
large family. Distant, following 
Stal, makes twelve sub-families, 
the key to which is in the volume 
of the Fauna. We are not in a 
position to enter into this here, 
so small a portion of our plains 
species having been worked out 
and the student of this family 
should consult the original 
volume which we follow. We may Fig. 4W-Pyrops chbnxblll x IK. 

remark that we hope that a revi- 
sion of the family, and its division into more natural groups will follow 
from increased knowledge of tropical forms, little known as yet. It is 
unfortunate that only the smaller and less known species occur in the 
plains and that these have been so little studied. The giants of the family 
are wholly hill insects and must be omitted here. Records are extremely 
scanty in this family so far as plains species are concerned and of the 830 
species mentioned by Distant, barely a dozen are mentioned by him as 
common in the plains or as occurring in localities at low elevations. This 
is due, not to the small number of plains species, so much as to the fact 
that collectors have gone to the hills and no collections have been made 
in the plains. We are dependent upon the Pusa collections in this case 
and the species mentioned are those we have found. 

Fulgorince, Anal area of wings reticulate, ridge separating frons 
and gena continued 6n to clypeus. This sub -family includes the large, 
beautifully coloured hill forms in which the jnrolongation of the head 
takes such curious forms. (Fig. 498.) Unfortunately only one {Pyrops 
chennelU) appears to be a common plains form and the recorded species « 
are wholly forest and jungle hill species. 
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Euvyhfaohydinw, — Anterior legs compressed, dilated; face broad, 
angled at each side. The broad flat face ending in an angled prominence 
at each side marks these insects. Eutybrachys is common, E, tomcTUosa, 
F., especially, which has broad olive-green tegmina mottled with yellow, 
a green head or pronotum and mesonotum, and purple-red metanotum, 
sternum and legs ; the female has a mass of white mealy wax on the ab- 
domen and is found on bhinda (Hibiscus esculentus) and other Malvaceous 
plants. Large numbers of eggs are deposited in this wax on the plant, 
hatching to small active bugs which suck the plant. The insect is h 
very striking one ; E. apicalis, Wlk., in which the wings are fuscous (ih 
E, tomentosa, they are white), is also found and apparently has similar 
habits. 

DictyopharincB, — No apical ocellus. Sides of clypeus carinate or 
acute. Chiefly characterised by the absence of characters used for other 
sub-families. Dichoptera includes one common plains form, D, hyali- 
naia, F., which suggests a Cicada. It is one of the largest forms in the 
plains with an expanse of two inches and the tegmina hyaline with a sin- 
gle transverse fascia. It is found feeding upon the wild fig trees, the pipal, 
banyan, gular, etc. Dictyophara is a large and widespread genus, with at 
least three common species likely to be found. The head is usually pro- 
duced forwards and upwards, the tegmina are long and narrow, the hind 
tibia with four to six spines ; our species are small and delicate, with a 
body length of about J to ^ inch. D. Wlk., has a short head, 

and is green in colour ; D, walker i, Atk., is smaller, pale ochraceous in dry 
specimens but green in fresh ones ; Z). lineata^ Don., has two longitudinal 
fuscous fasciae in the tegmina. All are common in grass and can be found 
readily. The last is perhaps the most common but this probably varies 
with the locality. Udugama splendens, Germ., is a little larger, ochreous 
(green) in colour, the tegmina with a fuscous stigma and apex ; the head 
is only slightly produced. 

CixiincB. — Three ocelli, one on the apex of the frons ; claval vein not 
reaching the apex of the tegmen. Oliarus is represented by several 
species, small dark insects with rather long hyaline wings, the mesonotum 
with five distinct ridges. So far as known, these small insects live in 
grass and at the roots of plants. Buxia^ in which the face is long, 
narrow, with strongly carinate lateral margins, has one species recorded 
from Bombay, which is likely to be found elsewhere. 
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Tropiduchince* — Margin of clypeuB not carinate ; basal joint of pos- 
terior tarsus long. A small number of species, largely from Ceylon, are 
recorded ; none are yet known to occur in the plains of India. 

Achilince. — Clypeal margin carinate. Eleven species, chiefly of 
Ceylon forms are included herein. 

Derhiincp. — Vertex and face of head narrow ; apical joint of rostrum 
short. One of the commonest small Fulgorids is included herein, Phenice 
moeda, Westw., found commonly on cane, 
grasses and cereals in the plains. The imago 
sits on the lower surface of the leaves, suck- 
ing the juice, the long narrow tegmina 
standing straight out at right angles to the 
body. Drona is not uncommonly represented 
by a reddish form, apparently not recorded 
as Indian, in which the tegmina are long 
and hyaline, the wings very small. Nisia 
atrovenosa, Leth., is probably also com- 
mon as we have it from the plains, a small 
ochreous insect in which the wings are of 
more normal size. 

Lophopincp, — Basal joint of posterior 
tarsi robust, short. Elasmoscelis platypoda, 

Kby., will be found, a small dark insect, with deepbrown tegmina and 
the anterior tibiae flattened and dilated. Bnxioides carinatus, Kby., is 
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Pyrilla (Zamila) aberrans, Wlk. {lyvoides, Wlk.)* has been eonfused 
with Dictyophara pallida^ Don., in Indian Museum Notes and other 
publications. It is an important pest to cane, the bug sucking the juice 
of the leaves and seriously affecting the sugar-content of the plant. 
The full life-history is described elsewhere and we figure two stages. 
This insect is found practically throughout India 

Iissince, — These are small forms with thickened tegmnia ; our com- 
mon form (CatisceHs eximm, Stal.) is wingless with abbreviated tegmina, 
the long forelegs flattened and much dilated. The female is dull ochre- 
ous, the male ochreous and piceous. It is a common enough insect in 
grass, but its small size makes it inconspicuous. Hilda bengalensis, Dist. 
(A N, H., p. 40), is a small brightly-coloured species found upon 
the pods and shoots of Amaltas (Cassia fistula) and pipal (Ficus religio- 
sus) in Behar. Its oval eggs are laid in clusters on the bark. The young 
are gregarious, often found with the adults, and remain (juiescent upon 
the food-plant. Ants visit them frequently and in some instances the 
red ant has been found to enclose and care for them. 

RicaniincB. — Our species have large ample tegmina and wings, the 
former more or less darkened. Ricania includes one common species, 
R. zebra, Dist., in which the deep brown tegmina have transverse lighter 
stripes and lines. This is a common insect in grass and in rice, where it 
sucks the juice of the green plants. Ricania npicalis, Wlk., and R. 
simulans, Wlk., also occur more rarely. 

FlatincB, — Clavus granulate. The co>ta often much dilated, with 
many cross veins. This sub-family includes the beautiful moth-like 




Fh(. 501 — Ricania zebka. x a. 


502-Mkliuhauia lutibsobns. x 2. 


species, with ample tegmina Ijdng at an angle over the body which are 
so striking when first seen. Lawana conspersa, Wlk., is a large creamy 
white species found breeding in the plains. Phromnia marginella, 
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Oliv., is not a plains insect but is sufficiently striking to have been 
observed, and it is recorded that in Garhwal the white secretion is 
eaten and is, in Narsingpur, believed to have narcotic properties. 

P. viridula, Atk., is recorded from Poona. Plata jerrugata, Fabr., 
is a small “dead leaf coloured” insect not uncommon in Western 
India. The very common plains species with greenish-white tegmina 
belong to the genus Melicharia and apparently principally to M. 
Iwfescens.Wlk. Nothing appears to be known as to theii' life-history 
though they are common in cultivated areas. Ketumala bisecta, Kby., 
is found on grass. 

DelphacincB.—A. long robust mobile spur on the apex of the hind 
tibia. These small insects are so insufficiently known that our common 



Fi|{. 803— Ubuenia pbylloidbs, a. Imago 
B. C. D. Hvmphs. B. Eggs. F. Antbnka. 

O. H. K. Lbgb. (1. M. N.) 

species appear to be largely unrecorded. They are small delicate insects 
with narrow wings as a rule, found abundantly in grass and on green 
plants. At least one species of Pundaluoya is common, while PurohUa 
cervina has been found breeding on green shoots of bamboos in the 
plains. The eggs are laid in clusters of white mealy wax on the 
shoots and, in Behar, tbe insect hibernates in this stage. Libumia 
(Ddphax) fByUoides, Leth., was described from Ceylon where it injures 
maise as it does also in India. It breeds sufficiently rapidly in young 
plants to become a pest, though not so serious on one as D. sacchari, 
West., of the West Indies which destroys sugarcane. There are probabjy- 
a large number of this sub-family awaiting discovery in the plains and 
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it is likely that these little insects may be found to play an important 
part as pests of grasses and small cereals. 

Collecting, — Almost no family will so well repay study from every 
point of view : much collecting and systematic work must be done 
before we can know our common species and the life-histories of all are 
worth careful study. Images require careful pinning and preservation, 
but no special methods of collecting are necessary except careful 
observation. Life-histories must be observed on the growing plant, but 
this has been successfully done in some cases. 


MEMBRAClDiG. 


Tarsi three-ioivied ; proihorax produced backwards into a proems. Ocelli 
plowed between the eyes^ arUennee in front of and between the eyes. 

These small insects are as a rule recognisable at once by the bizarre 
form assumed by the prothorax, which is developed into a distinct process 

posteriorly and often into two thorn- 
like processes laterally. The position 
of the antenn® and ocelli must, 
however, be examined and the stu- 
dent will readily confuse our com- 
mon forms with Machcerota in the 
next family in which the scutellum 
is produced into a backwardly 
directed spine and the imago very 
closely resembles some Membracids in general appearance. Our 
common species are all small dull-brown insects, often with a peculiarly 
close resemblance to stiff thorns, their attitude on the plant aiding 
the resemblance. It is probably accurate to believe that they are pro- 
tected by the fact that when at rest on the twig of a plant they give 
the appearance of stiff thorns, often recurved and while the plants 
they feed on often have no thorns, yet these insects may have 
originated upon thorn-bearing plants and maintain the structures and 
resemblance which are still useful to them. 



Fin;. 504 — Lbptobelcm dama. 


The length rarely exceeds 10 m.m., usually being about 4 to 6 m.m. 
(J to \ inch). The head is small, concealed by the greatly developed 
prothorax ; the latter is produced posteriorly into a long sharp process 
which may lie close to the wings, being concave above or be convex above 
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and curve down to the apex of the wings ; anteriorly there is often a 
single upright process which may curve backwards high over the body, or 
be produced laterally into spines, both occurring together in one genus 
(Leptobelus) ; more often the prothorax is produced anteriorly into two 
divergent thorn-like process, curving forwards, laterally or backwards ; 
in many the prothorax is not produced anteriorly. The scutellum is 
obsolete or concealed in one sub -family (MembracincB)^ the tegmina and 
wings are often comparatively small, hyaline and distinctly veined ; they 
are in repose placed at an angle over and against the abdomen, which is 
then concealed. Legs are well developed, short, and the insects can run 
rapidly along a twig or leap oil suddenly, taking flight then to another 
twig. Males and females are similar in general appearance. In one 
Himalayan genus (Darthula), the abdomen is produced posteriorly into 
a long bristly process, whose function is not known. 

Little is known of the life-history. We figure some stages of Oa;<yrAa- 
chis tarandusy Fabr. (Plate LXXVTII), a common species of the plains. 
In this as in other species eggs are laid in the bark of twigs of the food- 
plant, cuts being made in two rows at an angle, the eggs laid in the cut 
with the ends exposed ; each egg is cylindrical with rounded ends, a spine- 
like process curving back from the end ; this spine apparently serves 
to fix the egg in the plant but may have other functions. The young are 
found gregariously with the adults near the eggs ; they are brown and 
shiny, the body apparently covered with moisture ; the abdomen ter- 
minates in a telescopic tube, tipped with red, from which issues the liquid 
excretion which ants love ; the red tip suggests a device to attract the 
ant, since it is visible only when the telescopic tube is extended before the 
liquid issues In one sub-tropical species (Hypsaucheniasubfusca, Buckt.), 
the young are very like small cockroaches (Blattids) with a prominent 
pair of cerci, with no sign of any pronotal prominence, the body flat- 
tened and rounded. The adults constantly remain motionless on the 
plant until disturbed, often in clusters; they extract sap from the twig 
they are on and are more xfr less gregarious in habit. Females have been 
observed to rest on or near the eggs until they hatch, and apparently this 
is the normal habit in this species. The length of the life-history is not 
known but development occupies some weeks normally, and while the 
number of eggs laid is large, increase in number does not appear to Jbe 
/ery great or rapid. Breeding has been observed at all times of the 




PLATE LXXVIII. — OxTRHACHlS Tarandus. 

Fif* 1. Eggs laid in twig of babul {Acacia arabtea). 

Nymph five hour« after emergence, x 50. 

„ 'd, EggM, removed from plant, immediately after being laid (left), 
before hatching (right). 

,, 4, Nymph, second instar, x 18. 

„ 5. ,, third „ x 16. 

,, 6 Imago. 

,, 1. Head of imago from in front 
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year and no definite seasons are known ; there is some reason to believe 
that continuous multiplication is not possible since a supply of plant 
sap is not always available ; i.e that these insects breed at seasons when 
the supply of plant sap is large, there being a relation between the plant 
and the insect in this respect. Food -plants have been little observed 
and the common species are probably considerably polyphagous. They 
are found on trees as well as shrubs and the more busiiy herbaceous 
plants. None can be reckoned as pests to agriculture, as no case has yet 
been seen of their occurrence insufficient number to materially injure a 
plant, though they are common in the plains. Little is known of their 
enemies ; Hymenopterous parasites were obtained from the eggs of 
Leptocentrus faurm but no other enemy is recorded. 

The Indian species have been recently monographed by Distant in 
the Fauna of India : 117 species are described, from India, Burmah and 
Ceylon, of which about 10 are known to occur in India exclusive of the hills. 
The records of 0(5currence of species in the plains are however very meagre, 
as, exclusive of (Calcutta and Bombay, nearly all the species collected 
have been trom hill localities. There is a large field for collection in the 
plains and many species to be found. Distant recognises two sub-families, 
the MetnbracincB in which the scutellum is obsolete or concealed, and 
the fore tibiae dilated, the Cenirotinw in which the scutellum is distinct, the 
apical angles acute. Of the former, the student will find only Oxyrhavltin 
in our fauna, represented by O. tarandm, Fabr., a brown insect with 
the posterior pronotal process curved up from the apex of the wings, 
the anterior lateral processes in the form of short tricarinate thorns. 



Fig. 505— LKerocBNTRUh 
TAURUS. 


Fig. 506— CEMRO'iyech 
FLBXUOSUH. 


This species is common in many localities, breeding upon pigeon pea 
(Cajanus indicus), babul (Actma arabica), laburnum (Cassia fistula) 
We figure the stages ; the eggs can be readily found, the female usually 
remaining over or near them until they hatch. Of the Centrotinae we 
figure Leptocentrus t auras, Fabr., which, with L. suhstit'uiuH,^\]^; is found 
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on bushes in the plains. L, taurm, Pabr., breeds on sissu (Ddbergia 
smu)i ber (Zizyphus jujuha) and on brinjal {Solanum melongena) ; the 
nymph is green and is often kept in leaf-nests by the red ant {Oecophylla 
smaragdina). Gargara mixta, Buckt., is a small form, with no lateral 
processes, found breeding upon sissu (Dalbergia sissu). 

That extraordinary insect Darthula is placed in this family, though 
its habits agree with the Cercopine division of the next family. It is 
a large red-brown insect, with a long black process at t!he apex of the 
abdomen ; seen solitary there is marked mimicry of a fallen withered 
bramble-leaf, the process being the hairy leaf stalk ; but the insect 
lives gregariously upon the Himalayan alder (Alms nepalmsis), where 
the clusters present a most grotesque appearance with the bristly 
processes sticking out at all angles. Like the Cercopince, these squirt 
out fluid when agitated. The species is not a tropical one, occurring 
in the Himalayas. 


Cercopid^. 

Ocelli two, on the vertex. Third tibice with stout teeth 
and short spines ai the apex. 

The absence of the double row of spines on the hind tibiaj distinguish- 
es this family from the next, while the simple prothorax distmguishes it 
from membracids. There is a characteristic 
appearance about the plains species which 
enables them to be recognised easily in the 
field. Most are small, wedge-shaped insects, 
commonly “ dry-grass colour ” ; the larger 
and more brilliant forms occur in the hills or 
in submontane forest areas ; these constitute 
a markedly separate division, and it would 
not be difficult to divide this family into three 
separate families ; the Machcerotinm have 
the scutellum produced* into a spine, and 
live in tubes when young ; the Aphrophorina? 
have the anterior margin of the pronotum rounded or angulate ; the 
adults are found in grass and low vegetation, and have great powers 
of leaping ; the nymphs live in “ Cuckgo-spUs^' ; the Cercopindb * 
have the anterior margin of the pronotum straight and have the eyes 



B‘ig. 507— Olovia Biruxc- 
TATA. X 4. 







mViCOTlDM. 


733 


nearly round ; they live a free life upon trees and bushes, the nymphs 
active. We discuss these divisions separately. Nothing is on record 
as to the enemies of CercopidcB ; none are really injurious, though 
Machoerota is sometimes abundant on cotton. 

Distant lists species from India, Burmah and (V.ylon (Fauna of 
India, Rhynchota, Vol. IV), but there are many more to be found and 
described, even in the plains. One of the most interesting species is 
Machoerota guttigera, Westw., described as making tubes on plants in 
Ceylon. (Trans. Ent. Soc., London, 188(1, p. 321)). M, planitice, Dist., is 
common on ber {Zizgphus jujuba), on bael (jEgle marmcloe), on cotton and 
other plants in India. The egg is laid on the twig, the nymph producing 
a liquid excretion which it forms into a small whitish tube, in which it 
lives ; it is in fact a “ spit-insect ” in which the liquid excretion dries to 
a solid substance. We figure all stages of this insect, which may be seen 
commonly in the plains. (Plate LXXIX.) 

Aphrophorincp. — These are small “ dry- grass ’’coloured insects whose 
immature stages are commonly passed in a mass of bubbles of liquid, 



Fife. 508 — Phymatostbtha circumpata. x y. 


produced by the nymph itself on its food- plant. The common species are 
found on grasses, the white mass of bubbles enclosing the flattened whitish 
nymph. The details of the metamorphosis are not known for any Indian 
species. Poophilus costalis, Wlk., is widespread and common ; Ptydus 
nebulosus, F., is a little smaller and darker ; P. svbfasciatus, Wlk., and P. 
apnis, Dist., have the tegmina mottled dark and light. Clovia puncta, 
Wlk., is the smaller extremely common species, dry-grass colour with 
a single black speck near the apex of the egmen. C, bipunctata, 
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Kby., is less common but is found in the plains. Aphrophora occurs more 
sparsely, A, sigillifera, Wlk., being the common species. 

The Cercopinm include the large brightly- 
coloured forms of the genera Phymatodelhus and 
Cosmoscarta. which are wholly hill forest insects 
and the smaller, fragile forms of the genera 
Abidama in the plains, of Callitettix and Eosearta 
in the hills. 

Abidama ruiula, Dist., and A, produoia, Wlk., 
are fragile inconspicuous insects, found at light or 
on grass ; the former is brown to black, the latter 
has red tegmina edged with black. They are 
nocturnal insects, found on grass by day ; their 
life-history is wholly unknown. In the hills, the 
large species of Cosmoscarta are very conspicuous ; 

they are found abundantly on trees and excrete a very noticeable amount 
of liquid honey-dew. 

jASSlDii:. 

Orelli placed on the front margin of the head. Posterior tibice with a 

double row of spines. 

This family includes a large number of small linear insects, easily 
recognisable by the spiny tibia?. They are of varied colouring, almost 
always cryptic, in a few sub-tropical forms warning. Green, “ dry- 
grass ” colour and similar tints prevail in those which live on bushes 
or in grass ; those living on bark are speckled with black, while those 
which form part of the surface-soil fauna are black. The body is 
usually narrow and with parallel sides, the wings tightly folded round 
the abdomen ; the head is broad, closely united to the prothorax as 
in most leaping insects, the antenna? thread-like, small and incon- 
spicuous. The legs are well developed, and the hind pair are formed 
for leaping much as in the Acridiids. Males and females are similar, the 
former with clasping ofgans, the latter with a concealed ovipositor. 

Little is known of the life-history ; the eggs are, in the known species, 
laid in the soft tissues of plants : the nymphs are active, found running 
actively on the plant. The number of moults and the details of the 
metamorphosis are not known for any Indian species ; the transform* 
ations of Idiocerus are wholly passed on the mango tree and the nymphs 
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of other species are commonly seen on their food-plants. Idiocerus has 
a curious cycle, as there is but one brood yearly on mango in the early 
hot weather and the imago lives over on the tree for the rest of the 
year. It is possible that this occurs also in many other species, and it is 
probable that there is a very close inverse relation between the 
vigour of the host plant and the prosperity of the Jassid species. 
Hibernation appears to occur usually in the imago stage but there is 
very little accurate information on this point. Equally little is known 
of the parasites or enemies of this family. 

These insects are found commonly in grass, low vegetation, on the 
soil, more rarely on trees ; their food-plants are little known ; Idiocerm 
is found on the mango tree and other species specially feed upon rice, 
cotton, etc. They are of little economic importance, the species 
attacking mango destroying the blossom, the species attacking 
cotton causing a curling of the leaf of the broader-leaved varieties 
(American and tree cottons), as does the species attacking Castor ; 
as with other small sucking insects, there is a marked relation between 
the vigour of the host plant and the amount of Jassids attacking it, 
and it has been often observed that weak plants are more infested 
than vigorous ones (see Indian Insect Pests, page 109). The number 
of Jassids in pasture is sometimes enormous, and it is possible that 
injury is caused in such cases, though we are not aware that it has 
ever been proved. 

Distant has recently described the Indian forms in Volume IV of 
the Fauna of India ; we are aware of no published information on this 
family except descriptions of species, which are all referred to by 
Distant. Large numbers of species probably remain to be described 
since the plains fauna especially has been little collected and it is very 
extensive, probably equal to the sub-tropical fauna. 

Distant enumerates 340 species in the 
Fauna of India, Vol. IV, of which 54 are 
actually recorded from localities in tropical 
India, chiefly from the Pusa collection. 

LedrincB . — A small number of species 
of very marked facies, the broad foliaceous 
bead specially distinguishing our species. 



Fiff. SIO -Lsdra mutica. 
K U. 
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Ledra m'utica, Fabr., is a dry-grass-coloured insect, speckled with grey, 
found not uncommonly and which occasionally comes to light. It 
IS a comparatively large insect, measuring two-thirds of an inch in 
length, with a flat spear-shaped head. The green foliaceous semi- 
transparent nymphs have been found on mango but sparsely. 

BythoscopincB , — The head is much deflexed, the vertex almost 
absent, the ocelli on the face. Tegmina membranaceous. 

Idtocerus cly pedis, Leth., I. mveosparsus, Leth., and /. athnsoni, 
Leth., were described from specimens attacking mango shoots in 
Saharanpore (I. M. N., I., 4). These small 
insects occur in great abundance in some 
seasons, and mango trees then contain vast 
numbers which fly out in a cloud when dis- 
turbed. They feed on the sap of the young 
growing shoots specially, and the develop- 
ing flowering shoot naturally attracts them. 

When really abundant, the amount of sap 
they extract is suflicient to prevent the 
shoot growing, and the whole crop is lost 
owing to the destruction of the flowers. 

They occur practically throughout India 
and are abundant only in some years and 
in the hot weather. Their eggs are laid in 

fi. 1 ^ <1 i* .1 SU-lDIOOEllCS NIVBO 

the soft shoots and the moults of the sparsus, 

nymphs are undergone on the leaves, the cast 
skin remaining behind on the leaf. It is now 
known what their seasons are ; in Behar 
there is one brood in the early hot weather 
(March — April) and the adults then live over 
on the tree until the next year. They have 
ijpt been found to breed in the interval and 
regular observation has shown them to remain 
alive throughout the year as adults sitting 
on the bark or lei^ves. 

— The ocelli on the vertex 
of the head, the face prominent and convex.' 
Tettigoniella spectra, Dist., is the common rice 



Fig. 611a-TaTTKK>Ni- 

ELLA 8PROTBA. 




JASSIDJC. 


73T 


Jassid, an almost white insect, about one- third of an inch long, 
found abundantly on this crop and in grass. It is widely spread in 
India and is at times found in such abundance that it may almost be 
put down as a pest and will probably rank as a destructive insect 
when it is exceptionally abundant. It is the sole example of this 
large genus, so well represented in sub-tropical India, which is 
really widespread in the plains. Kolia mimica, Dist., is extremely like 
the foregoing species, but is not known to have its wide distribution ; 
students will certainly confuse it and should bear in mind Distant’s 
remark : “ It is however to be generically separated by the angular 
vertex, the lateral margins of which are in a line with the outer 
margin of the '*yes.” 


Gyponince, — The three tropical Indian species are so distinct that, 
though the ocelli are on the vertex, they will be readily recognised. 



Fig. 512— PE^THIMIA feUBNIGER, 


Fig. 512a— Kkihna htrtoi- 
UOLLIH. > 3. 



Penthimia compoc^a, Wlk., P. subniger, Dist y enid Neodartus acocepha' 
loideSy Mel., are dark-coloured rather broad insects, flattened and 
not slender, which are found on soil and among fallen leaves, or 
which come rarely to light. They are rather sluggish insects and form 
part of the immense surface soil fauna, unlike most of this family. 

JassincB. — Ocelli placed on or at the anterior edge of the head. 
Mucaria splendida, Dist., will be confused with the last species unless 
the ocelli are looked for when they will not be found. It is a rather 
broad black species, so far known only from Pusa. HecaliAB is 
iiL 47 
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represented by a single green species with the broad head of Ledta^ 
but which is easily distinguished by the absence of the ocelli from the 
head above, Thomsoniella is represented by two small dull green 
species, so far known only from Bengal, but probably far more widely 
spread. Selenocephalus virescens, Dist., is known from Bengal and 
Assam, a dull green species with a groove across the apex of the head. 
Krisnastrigicollis, Spin., is a larger dry-grass coloured insect, more 
than half an inch long in large specimens, widely spietid in tropical 
and sub-tropical India. Goniagnaihus punctifer, Wlk., is a broader 
brown insect, widely spread over the plains, as in the hills ; Vartd 
rubrofasciata, Dist., is a larger green insect, the tegmina with red 
lines found as yet only at Pusa. 

Nephotettix includes the green species which are so well known to 
Calcutta residents as the “ fly ” which comes in hordes to light 
towards the close of the rains. Two species are concerned, N, 
bipunctatus, Fabr., in which the female is green, the male green with 
two black spots and N, apicalisy Motsch., which is green, much 
marked with black. They come freely to light and in the humid heat of 
Lower Bengal multiply immensely and are a distinct plague. Deltoce- 
phalus and Paralimnm are recorded from the plains. 

Typhhcybince , — “ The Typhlocybince are readily separated from all 
the other sub-families of the Jassidse by the four longitudinal veins or 
sectors of the tegmina which run to the transverse veins defining the api- 
cal cells without branching, so that there are no ante-apical cells and also 
by the absence of supernumerary cells in the wings. (Gillett in 
Distant.) 

Empoasca flavescens, Fabr., is the well-known “ Green fly ” of tea, 
recorded by Distant from India, Ceylon, East Africa, Brazil, Europe, 
Britain, United States and the whole Palearctic Region. It is one of 
the insects which by sucking the apical shoot check the growth of tea and 
lessen the yield, though improving the flavour. Ordinary contact 
poisons check it readily. The very delicate green nymphs are common 
on tea, but it is not easy to be sure how much damage is really due 
49olely to this pest. Empoasca nokda, Mel., is a common insect on castor. 
The eggs are laid in the soft tissues of the leaf mid-rib and the bright 
^reen nymphs suck the leaves, causing curling and distortion., The 
imago is green, with only dull white markings on the vertex and 
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prothorax. The insect is a pest to some varieties of castor especially, 
but is not usually destructive to castor grown as a field crop. 
Typhlocyba sudra, Dist., is sometimes curiously abundant on Bauhinia 
and it is a striking commentary on the dependence of these sucking 
insects on their food-plants to see a tree with the leaves yellow and 
withering from the depredations of this insect when none live on 
neighbouring trees. Annandale records their occurrence in Calcutta 
and we have seen a remarkable case of this kind at Pusa, a tree with 



every leaf covered with 
them in all stages and 
which put forth and 
maintained healthy 
foliage only after 
thorough spraying. 

Colleding . — There is 
much to be done before 
the Jassids of tropical 
India become properly 
known and the num- 
ber of species recorded 
only from Pusa or Cal- 
cutta inj tropical India 
shows how little the 
family has been col- 
lected in the plains. 
Still more is there 
room for life-history 
and bionomic work 
and no group offers 
such facilities for re- 
search on the relation 
between the vigour 
of the plant and its 
immunity from these 
and kindred pests. 


Fig. 513-IDIOORRU8 OLYPBALIS. (F. M. H.) 
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PHYTOPHTHIRBS 

The smaller Homoptera, of the families Cercopidce andMm&rar?rfcp, 
lead into a series in which the active habits of the larger Homoptera are 
replaced by a method of life in which the insect is more or less fixed with 
a closer ‘ parasitism ’ of the host plant than occurs in the more active 
forms and in which there is a tendency to the development of wingless 
forms, culminating in completely apterous, usually inactive females. 
Correlated with this is a growing differentiation of the inactive pupal 
stage, leading to the almost wholly inactive male ‘ pupa ’ of Vomdce 
Taking these together, there is sufficient justification for separating off 
as a single group the dimerous and monomerous families of Homoptera, 
with a clear understanding that they are not so widely separate from the 
trimerous families as perhaps the Coccidce themselves are from the dimer- 
ous families. It is probable that strictly we should separate the Coccidce 
as a division equal in value to the two, Trmera and Dxmera, but this 
would be for our present purpose inconvenient. An obvious structural 
character separating the Phytophthires from the Homoptera is the 
antenna, in the former long, usually with 8 to 10 distinct joints, in the 
latter short, with a basal joint and a bristle-shaped process. 

Phytophthires, as here constituted, are marked by modifications of 
habits and structure which accord with a more specialised parasitism 
to their host plant ; in the Psylhdce we get flat inactive scale-like forms, 
often gall-insects, in which locomotion is greatest in two stages, the very 
young larvae and the winged males and females, but which does occur 
in all stages; in the the phenomenon of parthenogenesis appears, 

combined with the viviparous habit and the apterous female adult, but 
this is combined with winged males and females and production of 
fertihsed eggs ; the apterism, viviparism and parthenogenesis displayed 
are found when abundant food and suitable climate are favourable to 
quick reproduction and an easy life on the growing plant, when 
locomotion is not required and the organism devotes itself to its 
parasitic activities ; when these conditions disappear, the characters of 
the higher, less degraded organism are developed to meet the less easy 
conditions of life. 

In Aleurodidce, the active periods are limited to the young nymph and 
the winged adult, both sexes are winged and egg production is the rul^; * 
tut the parasitism shows itself in the reduction of moults (as in all of tlpi^ 
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division), in the immobile nymph firmly protected by a ‘ scale ^ and 
living gregariously fixed to one part of the plant. 

In Coccidw, the parasitism is at its height ; in a number we find that 
parthenogenesis is a frequent occurrence, that the nymph is active only 
in the youngest stage, that the female is a simple sac, pro'^acing eggs, 
that a scale or other covering is present and that the male alone is free- 
living and winged ; the insects live gregariously fixed to the plant and 
viviparous reproduction is not uncommon. 

(Tntil the ])hysiology of the pupal period is investigated in greater 
detail it is impossible to judge how far the metamorphosis is 
really perfected, but there is a growing differentiation, both in 
the Phytophthires as a whole and in Coccidte themselves of the 
metamorphosis, though the wings are developed outside ; there is 
not quite a sudden change from the wholly apterous nymphs to 
the ^ pupa ’ with large free wing-rudiments, since the insect makes 
its cocoon after the last nymphal moult (not before, as in truly 
metabolous insects) and since it is active after the pupal moult and 
can move away to shelter before the wing pads emerge ; but the whole 
process of wing development and of ‘metamorphosis’ takes place not 
during the last three instars as in most Homoptera, but during the 
last alone, the insect being then immobile. This is, in essence, an 
incomplete but advanced metamorphosis, and if we regard Coccidw 
as being linked on to the Homoptera, then we must regard the 
Phytophthires as showing a growing tendency to a metamorphosis 
and thus to an approximation to the higher and metabolous insects. 
We are of the opinion that the group show a marked adaptation to 
a ‘ parasitic ’ existence, visible in the differentiation of the male 
metamorphosis and in the simplification of the female life, the first to 
secure the perfect winged form, the latter to secure the undifferentiated 
egg-sac. If this view be correct, the division is moving, not to an 
approximation with higher forms, but to an increased degradation, 
an adaptation to an inactive and parasitic existence. There is, how- 
ever, no reason to believe that Cocctdce have sprung from a separate 
stock as some would have us believe, and we may regard them as 
being the present apex of one branch of* the Homoptera. 
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Fig, 514— P8YLLA OI8TBLLATA. (I. M. N.) 


PSYLLIDAS. 

Small insects, with one or two pairs of wings in both sexes, without 
si phons ; the nymph is flaUened, partially 
aciive in all stages. 

These are small insects, of infrequent occurrence, found in galls or 
on plants. The antennse are moderately short, the head with compound 
eyes and a beak, the thorax 

well-developed with one or \ 

two pairs of hyaline wings V J 

in which are two or more r wSm 

veins. The abdomen is well ' ^ 

developed, and the legs are | J, t 

formed for running, not 

leaping. Males and females ^ ^ 

are similar in general ap- 

pearance. The life-history , 

is known in few species ; the ^ 

nymphs are flattened, the 5,4-P«yt,,* owtsllata. (I. M. N.) 

wing-pads visible in the last 

three instars ; the legs are well developed and the nymph can walk. 
Some are free living, found on the leaves and twigs of plants, others 

4 live concealed in galls ; the latter are 

probably predominant and a large 
number of galls in India are the work 
of this family. No species has been 
carefully studied and very few are 
even known. In the present state of 
entomology, their identification is 
practically impossible and the Indian 
species are almost wholly unrecorded. 
The family has little direct economic 
importance, one species being destruc- 
tive to indigo seriously in some seasons, 
another occurring on citrus plants. We 
figure two species occurring in galls 
Fig, 515— Galls caused by Psylla on Alstonia scholaris and Ficus glome- 
cisTELLA^ ^ Mango. rata; several others are known, both 




PLA.TE LXXX.— PsyujD^ 

1. Pod of Alsionia scholaris, with two mature galls out through. 

2. Nymph of the gall insect^ found in the galL 
3 ) 

^ I Psyllid, after emergence. 

5. Young gall on leaf of AUionm iicholarUi caused by the same 

ioeeoh 

6. Galls on gular {Fieui glaimnUa) leaf."^ 

7. Nymph from the gall, x 20. 

8. Psyllid, after emergence. 
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gall-insects and free-living species, besides those recorded below. (Plate 
LXXX.) 


Kiefler has described Pharosema gallirola as causing a gall on the 
leaf of Cinnaimmea sp. in Trichiuopoly (Zeit. Wiss. Insectenbiol. II, 

*588) making a new sub- 
family, Phacosemince, for 
this and for Phavo filer on 
lentiginosum, Buckt. The 
family is usually divided 
into Psgllinw, Aphalori- 
nw and Triozina\ ac- 
cording to the venation. 
PsjfUa isitis, Buckt., was 
described from the full- 
grown nymph of an in- 
sect said to destroy in- 
digo. The species has 
been found on indigo 
since then and causes the terminal shoot and leaves to curl, all growth 
ceasing in bad cases. Tnoza (Psf/lla) obsoleta, Buckt., is recorded on 
Diospyros tnelanoxylon in Thana (I. M. N., V, .’Jf)). Psyllaristellata, Buckt., 
is referred to (I. M. N., Ill, K3) as causing galls on mango shoots in 
Dehra Dun, We reproduce the original figures of this species, which 
has been found sparingly in Behar also. Phakopteron lentiginosum. 
Buckt., was described from species regard from galls on Garuga pinnaia 
in Poona (I. M. N„ III, No. 5, p. 18). 

Kieffer describes Indian gall-making Psyllids (Ann. Soc. Bruxelles, 
IfKlf), XXIX, p. Hit), etc.): Vecidopsylla schimm, Neotrioza machili, 
Ozotrioza styracearum, 0. lamienearum, Pauropsylla fieicola, P, globull 
and Psylla cedrelw, are the new species. 



Fig. TiIH-Psylla obsolbta, Buckt. 


Aphid^e. - Plant lie^e, Green fly. 

Small inse^its, often wingless, the tarsi with two 
joints, the abdomen 'usually with a pair oj abdominal siphons. 

These insects are readily distinguished by the rounded form and pair 
of siphons. They are small, rarely more than one-tenth of an inch long, 
and coloured in dull yellows, greens and black. The head is distinct. 
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with long straight antennee, small compound eyes, and long thread-like 
mouthparts extruded from a short proboscis. The thorax and abdomen 



Fig 517— Rhopalosiphom juanihi. (I. M. N.) 

are robust, the latter having a pair of ‘ siphons ’ on the dorsal surface ; 
there is a short tail-like structure on the lower surface, the Cauda, The 
legs are long and the insect walks slowly. Wings are long, with few veins, 
usually hyaline with pearly reflections. Wingless individuals are very 
common and occur with winged ones. The life-history presents peculiar 
features, adaptations to the ‘ parasitic ’ mode of life of these insects. 
The females are, as a general rule, parthenogenetic, producing eggs and 
young without the intervention of a male. Generally young are pro- 
duced which are females ; the development may be very rapid, there 
being but few moults, and after the lapse of three days the female often 
commences producing .living young, which will after the lapse of three 
days in turn produce young. This occurs normally in our common 
aphides which live on mustard, wheat, and cotton. 

In temperate climates, there is often a brood of both sexes, of which 
the females produce eggs ; this brood normally occurs before the winter 
and the eggs survive the cold winter. This has not been shown to occur 
in India and there is as yet no evidence that such likely is to occur ; some 
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of our species are temperate forms which are active only in the cold 
weather and have to live over, not cold but hot weather ; others are 
active throughout the year when food is available. The commonest 
aphides appear to have no sexual generation in the plains and, though 
much is obscure, it is at present reasonable to believe that the altered 
climatic conditions produce different sexual habits. Aphides are uni- 
v(‘rsally plant feeders, living on the sap of plants, rieveral common 
cultivated plants are very seriously attacked and it is doubtful if any 
cultivated j)lant will not be found to be the host of some species. 

A sweet liquid is jiroduced by these insects and is either excreted at 
the anus or secreted from the siphons. This li(|uid (honeydew), which 

is produced by many homopterous in- 
sects, IS a favourite food ol ants. (Vr- 
tain species of ants derive a large part 
of their food from aphides and it is not 
uncommon to see the aphides cared 
for by the ants, shelters built for them 
and their enemies kept off. Many 
have more intimate relations with 
ants but our common species are free- 
living and are only visited by ants. 
Many other insects feed on the honey- 
dew when it falls in abundance on the 
Fijj. 518 -Khizobius .iu.)ubi-. leaves, but only ants are known to 

obtain it direct from the siphons of 
the aphides. The enemies of aphides are proportionate to their 
enormous power of increase and are the sole check upon them. 
Aphides are parasitised by Braconids, are devoured by the larvae and 
imagines of Coccinellid beetles, by the maggots of Syrphus and other 
flies, by the grubs of the Hemerobiids. Fungoid diseases destroy 
them under favourable conditions and birds have been seen to eat 
them. Were it not for these checks the aphides would, under their 
ordinary rate of increase, render the earth uninhabitable within a short 
time. 

The classification of Aphidoe is a disgrace to modern entomology, 
and the group has not been properly studied in recent years. Buck- 
ton’s British Aphides deals with the group as a whole, but the genera are 



746 


RHTNCHOrA. 


founded on insufficient characters, and the discrimination of species, 
largely on very variable colour varieties, is extremely difficult. The 
grouj) requires to be properly monographed, 
the genera and species to be founded on 
definite structural characters. Few species 
of Indian aphides are recorded and the 
known species are here summarised ; it is 
certain that there are many more species 
(especially in sub-tropical India), and there 
is a very large field of work in the biology 
of these extremely important and interesting 
insects. 

The wheat aphis {MavroHiphum grananum, Kby.) is found on wheat 
during the cold months, infesting the leaves and ears. As the ears ripen 



FiJJ. ttHIZOBIirs .TU.ICB 1 
Antrnna. (I. M. N.) 



Fift. .")20 --Pbmphi(^u> naf^kus. (I. M. N.) 


with the warmer weather, they fly away to the doob grass and feeding 
for a little on this plant, •hide away on the surface of the soil. In what 
stage they remain until November has not been ascertained, but they 
reappear then on the wheat and it is probable they pass these months 
in the adult stage. The Cotton Aphis (Aphis gossypii, Glov.) is a cos- 
mopolitan insect which breeds freely at all seasons of the year if food is 
available. It has been found on cotton and cucurbitaceous plants and 
may have other food- plants. Schizoneura laniqeray Hausm., the so-called 
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“ American Blight ” or “ woolly louse ” is stated to occur iu South 
India and to have been extremely destructive ; a great deal has been 

written about tliiw pest in temperate 
climates, and what is known of it 
in India wUl be found in Indian 
Museum Notes, 11, p. '’)2. 

Buckton described Rhizobim juju- 
bcB from the roots of ber (Zizyphus 
jujuba) and also recorded the 
European rose aphis (Si phono phora 
roscB) from India (British Aphides, Vol. 

IV). Though occurring outside the 
limits of the plains, we may notice the 
gall-making aphid on Pistachia terebin- 
thus described by Buckton as Pemphigus 
wdifu'otor (I. M. N., Ill, 71) as well as 
P. napeeus, Buckt., and P. immunis. 

Buckt., on Poplar and Aspen in the 
Himalayas (I. M. N., IV, TK)). (ke^ma 
bambuscB, Buckt., is described as at- 
tacking bamboo in Dehra Dun. (I. M. 

N., Ill, 87.) 

Buckton also described Chaitophorus 
mewulatus (I. M. N., IV, 277), which 622— CHAiTorHoaus maculatuh 

, , , J 1 • T Ji- Tx • WiNCLKMH FORM. 

attacked lucerne in Jodhpur. It is a 

frequent pest to lucerne in other parts of India where this crop is grown 
for fodder. The following is a list of definitely recorded or identified 
species : — 




Kijr. 621 — Chaitophorus maculatus 
WlWdS. 


Macrosiphmn sonchiy L. 
Toxoptera aurantii, Boyr. 
Aphis gossypii, Glov. 

,, rumicis, Linn. 

,, adusta, Zehnt. 

cardui, Linn. 

,, hrasskcB, Linn. 

,, ntalvce, Pasc. 


on SaflBower. 

„ Orange. 

Cotton, Cucumber, etc. 
Vigna catjangy Beninaasa 
cerifera, 

„ Juar. 

„ Pigeon pea. 

„ Radish. 

„ Bhindi. 
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Nyzus nerii, Boyr. 

Macrosiphum granariumi Kby. 
Chaitophorus maculatiLSj Buckt. 
Rhizobins jujubce^ Buckt. 
Ceylonia theascola, Buckt. 
Schizoneura lanigera, Hausiu. 
Pemphigus cedilicaior, Buckt. 

,, napoeus „ 

,, immunis ,, 

Si phono phora roscB, Ream. 

Rho palosiphum nymphece, Fabr. 

,, dianthi, Scbr. 

Oregma han^usce, Buckt. 


on Ak. (Calotropis), 

„ Wheat, barley, etc. 

„ Lucerne. 

„ Ber {Zizyphus jujuhas), 

„ Tea. 

„ Apple. 

, , Pistavh a terebinth as, 

„ Poplar. 

„ Aspen. 

„ Rose. 

„ Aquatic plants. 

„ Rape. 

„ Bamboo. 


ALEURODlDi®. 

Mealy wings. Tarsi two-jointed. Both sexes winged^ with few veins. 
Nymph in a scale with a vasiform orifice. 

This is a family of small insects, difficult to distinguish in any but the 
adult winged stage from Coccidce, The adults have two pairs of wings, 



Fig;. 523 ^Albur0DE6 kubilanb. (I. M. N.) 
with at most two veins in each ; this separates them from Coccidce in 
which the male has but one pair of wings, the female none, and from 
PsyUidcBy in which the wings have more than two distinct veins. The 
adults are small moth-like insects, with floury wings, usually white, * 
sometimes with black or grey spots or bands. 




PLATE LXXXI. — ALECRODfis Ricmi (Nom. Nud.). 
Castor Aleurodbs. 

Fig. 1 . Eggs ou a young castor leaf, x 8. 

,, 2. A single egg. x 20. 

„ 3. Nymph just hatched, x 80. 

„ 4. „ two days later with waxy fringe. 

„ f). „ in last stage, x 25. 

„ 0. Adult female. 

If 7. ,, male. 

II f* }} 

CliANIA SOBOK. 

I, 9. Larva that feeds on the Aleurodes nymphs. 

„ 10. Pupa. 

„ 11. Imago. 

Figures 9, 10, 11, illustrate the OoccinelJid beetle which specially feeds 
upon this mealy-wing. 




CASTOR ALEURODES 




ALRUHonin^:. 


749 


The antcnnH? are usually seven-jointed and moderately Jong ; the 
compound eyes are distinct and there are usually two ocelli. The wings 

are of nearly equal size, with bristles 
or ornamentation at the margin, the 
thorax weh developed. The abdomen 
is ovate and thickset, the vasiform 
orifice present (see heiowl the male 
I with a short penis. Legs are of moder- 
ate length, the insects beinff able to 
walk and fly. 

Peal worked out the life-history of 
some species and more has since been 
learnt of this group. The eggs arc 
usually attached to the leaf by a very 
€t short stalk and are smooth, shiny, oval 
in form. They are laid in clusters on 
the leaf, often in a circular band formed 
by the female revolving as on a pivot 

F.K.f.24-AiKrR0i.K8BAi«.i.RNMs whUe depositing them. The young 
E(«J, NvMrH, Pi'M. (I. ■'f. N.) jarva that issues is active, of the flat- 
tened oval shape of a Cocoid larva, 
with legs and antennse ; it is active 
for a short time and moves about till 
it finds a satisfactory place when it 
settles down and fixes itself. It 
then moults and becomes a legless 
scale-like insect, flattened and press- 
ed to the leaf ; there is usually a 
development of wax as a covering, 
the wax being the product of dermal 
glands, as in the Coccida ,• this wax 

often takes very bizarre forms. The 

characteristic of this and the later 
immature stages is the “ vasiform 
orifice, » an opening on the dorsal 

surface of the abdomen leading u. Vwiform oriftoe »n4 

into » in whici Ii» • nntro. »• » ' 
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structure, like a tongue (the lingula) from which honey-dew is secreted ; 
this orifice is covered by a hinged plate (the operculum). In this state, 
the nymph has its rostral setae buried in the tissues of the host plant, 
and feeds on the sap it extracts. In addition to producing honey-dew, 
it produces the wax it is covered in ; it is apparently uncertain whether 
honey-dew is or is not distinct from the excreta ; it is stated to be so 
in PsyllidcB, but not in Aphides : we believe it is not distinct in Coccidcc 
or Aleurodidos in all cases. 



Fifr. 526— Aleu ROUES Brf4RNiii<: var aurantii. A. Pupw on leaf. 

B. Pupa rase. C. Diagram of pupa case. D, One radiating 
patch of C. E. Margin of pupa case. F. Vasiform Orifice, 
operculum and lingula (diagrammatic). (I, M. N.) 

fn the nymph state there are two moults, followed by a moult lead- 
ing to the pupa stage, there are in all the following instars : — 

Ist instar, active, followed by Ist moult. 

2nd „ scale-like, followed by 2nd moult. 

3rd „ scale-like, followed by 3rd moult. 

Pupa „ in the scale, followed by 4th moult. 

Winged imago. 
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There are only small changes at the second and third moults, but the 
insect in the puparium is a definite pupal form, inactive, with wings, 
legs and antennse being formed outside the body. Prom it the imago 
emerges, with fully formed rostrum and alimentary system, and leads 
an active life. 

A great deal is obscure about those insects, and we cannot here go 
into further detail. Very little is known of the hibernation, of the length 
of life, of the habits of the imago, etc Peal observed that the nymphs 
were parasitised by minute Chalcids and they are fed upon by beetle 
larvae. Fungi also attack them (e.q., Aschersoma and S phcprostilhe) 

Equally little is recorded as to the destruction caused by these 
forms. The ('aiie Mealy Wing (Aleurodes harodensis, Mask.) is occasion- 
ally a serious pest in many parts of India ; the Pastor Mealy Wing is 
occasionally destructive ; tobacco is attacked by a distinct species ; 
the Mango Mealy Wing is sometimes important, as is a black species 
attacking orange. None are known as serious pests to permanent crops 
such as tea, cofEee, etc , and none are likely to injure quick -growing 
crops. Tlie family therefore has not a very great importance, about 
equal to that of Comdcp, but far less than that of Aplndrp, if we consider 
Indian Agriculture. “ Black Blight, ” the fungus which covers the 
leaves of plants on which honey-dew ” has fallen, is a feature also of 
Aleurodid attack, and is confused with it. 

The student should consult the “ Contributions towards a Mono- 
graph of the Oriental Aleurodidse ” by H. D. Peal, in the “Journal 
of the Asiatic Society of Bengal,” LXXII, pp. 01-98 (1903). It was his 
intention to have described other species including those mentioned 
here as attacking castor, mango and orange, but his death occurred 
when the work was in progress. 

The following is a complete list of the recorded Indian species, as 
given in his Monograph. 

1. Aleurodes eugemce, Mask., occurs on Eugenia jambolana in 

Poona. (Ind. Mus. Notes, IV, 52.) 

2. A, barodensts, Mask., on Cane. (Ind. Mus. Notes, IV, 143.) 

3. A . eugenics var aurantii on orange in North-West Himalayas. 

(Ind. Mus. Notes, IV, 144.) 

4. A, cotesiiy Mask., on rose, Quetta (Ind. Mus. Notes, IV, 145.) 
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5. A. mibilanSy Buckt., on betel {Pipper betel) in Backerganj. 

(Ind. Mus. Notes, V, .%.) 

(>. A, piperis, Mask., Ceylon. (Trans, N. Z. Inst., XXVIIF, 

p. 438, 1895.) 

7. A. religiosa. Peal. (Journ. As. Soc., Bengal, LXXII, p. 67, 

1903), on Pipal and Banyan in Calcutta. 

8 A. bengolensis, Peal. (loc. cit.). 

9. A. Alcocki, Peal., on banyan, Calcutta and Champaran 

(loc. cit.). 

10. A. quaifUancei, Peal., on Pipal (Ficus religiosa), Calcutta. 

11. A, Simula, Peal., on the Silk Cotton Tree (Bombax malahari- 

cum), in Calcutta (loc. cit.). 

12. A. bambuscB, Peal., on bamboos, Calcutta (loc. cit.). 

13. A, Ijcakii, Peal., on indigo, Dalsingh Serai, Tirhut 

(loc. cit.). 

14. A. hoycB, Peal., on Hoya in Calcutta (loc. cit.). 

Aleurodes bergi. Sign., has since been found and reared upon sugar- 
cane in Behar, and other species occur on castor, mango and tobacco. 
A full account of the first has been published by Zehntner (Arch. Java 
Suiker-industrie, 14, p. 939 [1896], with coloured figures). Figures of 
the undescribed species occurring on castor in India will be found on 
Plate LXXXI. 


CocciDiE . — Mealy bugs and Scale insects. 

Male winged, ivith one pair of wings. Female wingless. Usually small 
insects, living motionless on plants and concealed or protected by a 
covering. Tarsus one-jointed with a single daw. 

Scale insects, while rarely attaining very small dimensions, form part 
of the great number of insects that are sufficiently small to escape general 
attention. Many are not more than one-twentieth of an inch in diameter. 
Others are distinctly larger, of the size of a pea, while a few of the largest 
Indian forms have a length of one-half and even two-thirds of an inch. 
None can rank among the large insects, whilst the giants of the family 
(Monophlebus, Walkeriana, Lecanium imhricaivi, etc.) are conspicuous* 
only when abundant. 




PLATE LXXXII — CocciD.®. 

Fig. 1. Pulvxnaria psidii female and ovisac (Enlarged). 
,, 2. Dactylopiue citri female and ovisac. (Enlarged). 

,, 3- Diasptia barheri. 

” I 

,, 5. > Icerya 4f*gyptiaca Females. (Enlarged). 

n 6. i 

(Plate painted by Mrs. S. Wyse.) 
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Practically all are clothed in some form of covering, or bear large 
masses of material of their own production. The winged males are cov- 



Fig. 627 — Young and Frmai.r<9, Lfcamum 
NIGRUM. X 3. 


ered only in a thin powdering of wax, aa are a few of the females. Many 
have a thicker coat of mealy material (MonojMehus^ Icert^ay Pseudococcus, 
etc). ; the bamboo scale {Asterolecamum) has a glassy covering ; the lac 
insects (Tachardia) produce an abundant covering of resinous matter; 
the wax scales {Ceroplastes) are enclosed in dense wax in plates ; the shield 
scales, Lecamum^ have a thickened dorsal surface, without wax ; and a 



Pig. 628— Lecanium Watti (Left) and Briochiton thbae— 

Ventral { Aft$r 

large number {DiaspiSf Asjyidiotus, etc.) have a scaly covering formed of 
felted threads and cast skins. The colour of this covering is often white 
or grey, rarely brightly coloured or noticeable ; the insect within is usually 
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brightly coloured, the colouring matter in the tissues showing through 
the skin. In such small insects, colour schemes appear to be of little 
importance though a few are cryptically coloured. In all, the females 
and males are sharply differentiated, the former inactive and wingless ; 
the latter small, active and winged. In their first two stages they are 
indistinguishable, the structure being similar throughout the group (see 
Plate LXXXIII) The young are oval, flattened, with legs, antennae and 
eyes ; the form changes at the first moult, the body becoming flattened 
and adapted to the parasitic life on the plant. Antennae, eyes and legs 
are no longer to be found in many inactive species, the mealy bugs and 
some active species retaining them. The female normally passes through 
three moults with small changes ; the male after the second moult either 
gradually or immediately becomes a pupa ; wing pads are slowly formed 
and the resting stage is entered on some days after the second moult. It 
is thus not a true pupa, but rather a resting nymph. The degree of 
degeneration varies with the species and the adult pregnant female is 
commonly a sac, firmly fixed to the plant by means of the suctorial ap- 
paratus The anal opening is on the dorsal surface, the genital opening on 
the ventral. The spiracles are reduced to two pairs, on the lower surface, 
at the termination of air spaces that lead to the edge of the body ; in 
some there are special spiracular processes which bear the spiracle at the 
outside of the covering. The mouthparts consist of the short beak-like 
rostrum from which fine suctorial threads arise. In the winged male the 
antenna* are long and many jointed; the eyes large ; the body elongated 
and formed as in flying insects. The wings are narrow, with few veins , 
the second pair of wings is reduced to a hooked process which 
engages with the edge of the wing. At the end of the abdomen are 
frequently long many jointed cerci, one pair in some species, several 
pairs in a few (Monophlebus ) ; the penis is often conspicuous and ex- 
serted. The mouthparts are absent and in their place is a pair of eyes. 

In many species of Cocadee reproduction is apparently similar to 
that of other insects. In a 4arge number, however, we find that parthe- 
nogenesis is apparently general, the colonies consisting of females only, 
males not being commonly found and possibly occurring only at 
intervals. Very little is known accurately of such cases ; the females 
produce enormous numbers of eggs and these eggs all hatch to females, 
which in turn produce female eggs parthenogenetically. 
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In other species males are abundant, often far more so than the 
females. Eggs remain for a longer or shorter time before hatching. 



Fl}r. «‘)29— INOLIHIA Kn ALVATA FKMilLK x5 MAI.I 
PCHAMIOM X Vh iA/fn 


In Lecamum vmde^ they hatch at once ; in Leramiinf hemiftphcnirutHf 
they remain in the scale for several months and then hatching, 
development and reproduction goes on rapidly for several generations. 
Other species probably have seasons of rest and activity but these 
are not known. 

The food of (Wndw is the sap of plants, extracted from the tissues 
by the long suctorial threads. In a few cases, the presence of the coccid 
is shown by a swelling of the plant tissues, as if an irritant had been 
injected by the insect and a gall formed. In the case of Dactyloptus 
nipcE on Cotton and Mulberry, the shoots are twisted and deformed, 
forming knots and loops in which the insects live. A subject deserving 
of investigation is the relation of the plant and its parasitic scale insect. 
There is much circumstantial evidence for the belief that strong and 
injurious plants are less attacked and more rarely infested than othe 
The precise means by which the plant effects this is unknown. 

Coccidcp are the prey of a very large number of insects. The most 
noticeable are the Coccinellid beetles and larvae, many of which feed 
exclusively upon Coccidcp, Ijace wing flies {Hemcrobiidce) also attack 
Coccidcp ; the larva of a small acalyptrate fly feeds upon the masses 
of eggs laid by mealy bugs. The larva? of Spalqin epius (Lycaanidaa), 
as of EMemma (Noctuidae) and of several Tinetdce feed upon mealy 
bugs and scale insects. Parasites are abundant, principally Chcdcidw. 
In addition, fungoid diseases are very prevalent in damp places and an 
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enormous destruction may result if the condition remain favourable to 
the spread of fungoid disease. With all these foes, one may imagine that 
even the enormous reproductive powers of this group are called upon 
to maintain their numbers and the curious way in which species become 
abundant in a locality and then disappear would be fully explained 
if we could observe the working of these enemies. Ants are not destruc- 
tive to Coccids as is so frequently believed, but visit them to obtain their 
sweet excretion or to strip them of their mealy covering ; in many cases 
ants build shelters for them, care for them, carry them about and treat 
them just as man does his domestic animals. 


Few species are really destructive in Ind^a at the present time and 
the family has not the same importance it has elsewhere. It is chiefly 
to permanent crops such 
as tea, coffee, cacao, fruit, 
that these pests are injuri- 
ous in other countries, and 
in India, the green bug 
(Lecanium viride), the brown 
bug {Leeamum hem'i8j)h(Bri- 
cum) and the Mealy bug 
(DactylopiiLS citri) are in- 
jurious to coffee, while a 
number of species occur on, 
but are not injurious to, 
tea Monophlebus has been 
known to do damage to 
mango, jack and similar 
trees but this is a one-brood- 
ed species and is injurious 
only once every few years. 

^ Fig. 680 — Chionabpib THE.®. Male AND Female 

As'oidiotus aurwnJtii on •• scales on leaf ; Female (above), male (below) 
^ scale, all magniOed, (I. M. N.) 

orange, the species attack- 
ing sugar-cane {Dactylopius saccharic Ripersia saccharic Aderda japon^ 
ica), one species found on rice {Ripersia scuschati), and the potato 
Mealy bug {Dactylopius nipcs) are the sole recorded cases of any 
iinportance, (See Mem. Agric. Dept., India, II, No. 7.) 
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Coccids an' abundant in all jiarts of tht* globo with thoir maximum 
develoi)ment in tropical and sub-tropical regions. They have been 
spread on living plants and many species have a wide distribution. 
Tn many cases it is possible to clearly separate the indigenous and the 
introduced species and the spread of species now confined to their 
natural habitat will continue unless precautions are universally taken 
to prevent it. Of the J()7 known Indian species, twenty-lour are widely 
scattered and, though ])ossibly originating in India, are more likely 
to have been introduced. Nine are doubtful and the remainder (74) 
are almost certainly indigenous and the number of indigenous sj)ecies 
that remains to be discovered is probably a large one. In India, these 
insects occur generally, the greater nutnber of indigenous species living 
on the diverse vegetation of the hill forests. 

The literature of Indian species will be found in Indian Museum 
Notes (Vol. V), and in the Memoirsof the Agricultural Department (Vols. 

1 and II). In Vol. II, No. 2, (Ireen lists the known Indian sjK'cies with a 
number of new species, and the life-histories and food-plants are summa- 
rised in a later Memoir, Vol. II, No. 7. The volumes on (\)cci da' of 
Ceylon by E. E. Green should be consulte<l, as many Indian species are 
there discussed and beautifully figured. The student of the literature of 
economic (\)ccida' outside India will find that the generic names are now 
extremely confused, owing to the substitution in Fernald’s C’atalogue 
dI Pseudocoveus for Dadtjhpius, (Uhtuh for Lveanium, LopidosnphvH ftir 
Miftilanpis and Dacttjlopius for Coccuh, We retain the old names 
(as Green has) and our Uvanmm is the modern fV>rrw/?and ourCocrus is 
the modern Dadylopius. No useful purpose has been gained by trans- 
ferring generic names, but American and European Entomologists have 
in part or wholly adopted the changes, and the student must bear this 
very clearly in mind. 

Eight sub-families are represented in India, the Orthezimm^ Idiococ- 
cinw and Brachyscelince not being known to occur. The total recorded 
species is 107, Monophlebince 14, Asterolecaniincp 4, ErwcoecincB 2, Dady- 
lopiincB 16, Ta^ihardiinw 4, Coccinm 1, Lecaniinw ^10, Dtasjrinw 35. 

The Monophlebirue are marked by the compound eyes of the males 
and the absence of the setiferous ring in the females. MonophldmB is 
represented by seven doubtfully distinct species. Both sexes grow to a 
great size (for this family), the females as much as two-thirds of an inch. 
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The life-history of one species is fully described (Mem. Agric. Dept., India, 
Entom. II, 7), and all Indian species probably have a similar one. The 
young of both sexes appear during the cold weather and climb up bushes 
to feed. They moult as usual and the male in March, after the penulti- 
mate moult, struggles away into a corner and secretes a cloudy cocoon 
round itself ; the legs and wings pads then appear and it becomes a 
pupa. The male emerges in early April and for a time is one of the 
abundant insects fl}nng freely. (Plate LXXXIV.) The females are 
by this time entering the last instar and are fertilised now. They feed 
chiefly on the ends of branches of trees or on the stalks of such fruits as 
mango and jack. They grow to a very large size, flat active bugs clothed 
uniformly in mealy white wax. When full-grown they descend the 
tree and, when this is occurring, they are a very noticeable sight. In 
a week all have gone ; actually each creeps away into hiding and 
lays eggs ; the eggs lie there till November and then hatch. The 
curious life-history, the large size and, above all, their really extra- 
ordinary disappearance make this a very notable insect. 

Icerya cegyptway Dougl., is common on croton (Plate LXXXII) and 
the life-history of /. m/nor, Gr., is fully described (loc. cit.). Newstead 
has described /. jormicarium from ants’ nests. Walkeriana cinerea, 
6r., is a large solid insect found upon babul {Ac<wia arabica) and mendhi 
(Lawsonia alba). The young are provided with very long hairs and float 
in the breeze like thistle-down. Of the Asterolecaniincd, Asterolecanium 
includes A. miliaris, Boisd., var robusta, Gr., found in immense profusion 
on bamboo in Behar ; the little pear-shaped scales are not easily seen, 
fixed tightly to the bamboo and not differing from it in colour. 
Cerococcus hihisci. Green, is a beautiful scale found upon cotton, 
hibiscus, etc. It is widespread in India ; Chalcid parasites keep it 
in check. The Eriococcince include only two species found in the hills. 

The DactylofnincB are the “ mealy bugs ” proper, the genera Dacty- 
lopius and Phenacoccu^ containing our common species. There is a defi- 
nite setiferous ring and the alTdomen is not cleft behind. The life-history 
of D. saccharifolii is described fully (loc. cit.): D. e^n, Risso. (Plate 
LXXXII), is world wide, and is in Coorg injurious to the roots of 
young coffee plants. D. mpcr, Mask., is known on stored potatoes and 
on cotton, hibiscus, etc. D. saccharic Ckll., lives on cane below the 
sheathing leaves. D. virgatus, Ckll., is common on Acalypha, violet 




PLATE LXXXIII. — Tachardia Lacca 
Lau 

Fig 1. Healthj insects on stick. 

„ 2. UnhenUhj ,, „ 

„ 3. First instftr, active stage, x 40. 

,, 4. Female, 4 weeks after inoculation, x 35. 

n 5. (I 13 ,, ff X 15. 

H 6. Dead female cell, with young emerging, x 4. 

„ 7. Male cell, 13 weeks after inoculation, x 15. 

,, 8 Wingless male x 12. 

,, 0. Winged male x 40. 
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and other garden plants. Ripvrsia mrrlfurf, (ir , lives on cane, as 
also on rice and on grasses. Phenacoccm t mol it us, (Jr., has been found 



Kijr. 5S1 — Antonina indica Fkm 
ALES on ffraaa steni. The ri«ht* 
hand insect is cxtrudinc: a dioji of 
liquid. X 8, (F, M. H.) 


abundantly upon barlar (SIda cordi- 
folia). Antonina indica. (Jreen (fig. 
527), is enclosed in a close felted sac, 
(|uite separate* from the body : it is 
lound on grasses 

The Tavfiardnna’ include the lac 
insects, ol which Tachardia larva. 
Kerr. (Plat^* LXXXIII), is the most 
important, T. firi, (Jr., and T. alitzzKVf 
(Jr., also yielding lac on a commercial 
scale. It IS by no means clear which 
lac IS really T. larva or how manv 
species there n‘ally an*. Then* is a 
considerable mass of literature on the 
lac insects but no really good account 
has yet b(‘en pulilished. (A .1. I , 
Vol. IV, No. 5) 01 the (Wrina- the 

(Vichineal insect ol comm(*rce is roc(w/.s’ 
ravti, said to have been introduced 
into South India. (\ tndiras, (Jreen, 
has been found on Opuniia by 1. H. 
Burkill. 

The Lvcantnia' havt* the body cleft 
behind and the anal orifi< e closed by 


a pair of triangular plates. Three iiu|)ortant genera are .nelude.l , 
Lecanium has no distinet eovering but a hardened integu.n.u.t : no cv.sae 
is formed : PuMnaria is similar hut a white ovisac is formed (1 late 
LXXXTI, fig. 1 ); Ceroplasies is covered in solid wax, usua y arrai^t 
m pUto. Uea,mm T. T., i. the br„«„ cofc, 

i. miie, fit., i. the peen «-.le olcftt. The („„„er .. e™n..,„ 
in other part, of Indi. L. Unn., i» the eoft -c.le found 

the leuf-neel. of the red tiee-unt 

Nietn,, iu found on cotton, hibiueoe. ele. M«k. 

(Plate LXXXIl), is the Green Mealy Scale which infests trees use as 
Lde for Coffee in South Indiu. « ttpte^nted 
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commonly by C. floridemis, Comst., on guava. The wax of C. ceriferus^ 
Anders., has been used in India as medicine, etc. (Ind. Mus. Notes, II, 
No. 3.) 

The Diaspmce are marked by the pygidium, a complex terminal 
segment with the anal orifice above and the genital orifice below, with 



Fijr. 532 — Chionasws skpahata, Female ani> PitpAwiiTM. 
{After Green ) 


wax glands grouped around both, and on the margin, a complicated 
series of spines and processes. The identification of species is rendered 
possible by the pygidium. 

The covering of the female consists of the first small exuvium (pel- 
licle), to which is added the second exuvium (pellicle) and in most cases 
a large felted scale (secretionary supplement) ; in the male there is the 
first pellicle and a felted scale. Our genera can be distinguished by the 
characters of these scales more or less clearly as follows : — 

Aspidwttis. Male and female puparium similar, subcircular. 

Mytilaspis, Male and female puparium similar, elongate. 

Parlatoria. Male and female puparium similar, broadly oval. 

Aonidm, Male andjemale puparium similar, subcircular. 

Female puparium composed of second pellicle, no 
secretionary supplement. 

Diaspis. Female puparium subcircular, male elongate. 

Chionaspis. Female puparium elongate or pyriform. Male elongate 
Fiorinia. Female puparium with no secretionary supplement. 

Male elongate. 
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Aspidiotus auravUiif Mask., is the red Scale of Orange, a world- wide 



Fig. FkMALK AND MaLK Pri'AKlA OK Diahkin.i. 1. Akhdiotcs. 
2. Mytilahpik. Paklatokia. 4. Aonidia. 5 , Diakkih. 

(i Cuionakkih. 7 Fiohima. 


abundant on palms and on mango. A. ficus, Ashm., is the black Scale of 
the Areca palm. Mytilaspis piperis, Gr., was found on croton at 
(Calcutta, and by Dr. Barber on cultivated pepper in South India. 



Fig. 534-CH10NA8PW DKOURVATA. Gkbrn. PyoiDioJi. <1. M. K.) 
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We figure Diaspis Barben, Gr. (Plate LXXXll, fig. 3), which grows 
on Loranthm on trees. Chtonaspis vitu, Gr., is frequently to be 
seen on the leaves of mango trees ; two species of Hemichionas p'is , 
H, fici, Gr., and H. mmima, Gr., infest the fig trees so constantly 
grown as shade. 


Pediculid^. — {Anoplura) Lice. 

WifKfless flattened parasitic bloodsucking insects. The head distinctly 
separated from the thorax ; the three segments of the latter fused into 
one mass. The proboscis short, not folded back under the thorax. The 
legs stout, generally with very large claws. 


Lice are common parasites of men and mammals, and their 
characteristic flattened shape and big claws make them easily recognised. 

It is possible to confuse them with 
the non-blood-sucking Mallophaga, 
as a few species of the latter are found 
on mammals though they are mostly 
confined to birds. The Mallophaga 
diflfer from the Pedicuhdce in having 
jaws instead ot a proboscis, and in 
the thoracic segments being usually 
fairly distinct ; as a rule the head 
is relatively much larger than in 
Pedicuhdce, and the claws smaller. 
Very little seems to be known about 
the life-history of Lice. The males 
are generally a little smaller than the 
females, and can sometimes be distinguished by their having the end of the 
abdomen rounded whereas the female abdomen is often divided by a 
median notch or cleft. They are very prolific and probably most species 
will be found to pass their lives on the body of their host, though some of 
them apparently do not do so. Three species infest man, and are common 
in India. These sue Phthirius inguinalis, Leach, the crab-louse ; Perf? - 
cuius capitis, DoGeer., the head-louse; andP. vestimenti, Burm., the 
body-louse. Other species occur on horses, cattle, goats, pigs, camels, 
dogs, etc. 



536 - Hamatopimts of Buffalo. 
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Giebel (“ Insecta Epizoa ”) separates the Lice into four genera 
according to the following characters : — 

A. Antenneo five-jointed. 

(1) Thorax not sharply separated troin alKloinen. Plithiriun. 

(2) Thorax sharply separated from abdomen. 

(a) Thorax almost as broad as abdomen .. Prdiridun. 

(b) Thorax a good deal narrower than 

the broad abdomen . . . . H(nnatopmu‘< 

B. Antennse, three-jointed . . • • Pcdicinus. 

Of these four genera the first two eoiiiprise the human parasites. 
Pediculus caprdis is very similar to P. oeHtinwnti ; the latter howevi‘r has 
antenna? a little longer than in P. capitm, and the second antennal joint 
a httle longer than the others, while in P. rapitis all the antennal joints are 
about the same length. Species of the genus Pedicmm are found on 
monkeys, while in this classification Hcpm<Uopinun com])rises all the lici‘ 
found on other warm-blooded animals. The Indian sjiecies of this last 
genus are evidently fairly numerous, but they have not been worked out 
The interest of the group has been considerably increased by the 
discovery that Pediculi may act as carriers of a fever-})rodu<‘ing 
parasite. (Mackie, B. M. J.) 

The most recent classification by Dalla Torre (Genera Insectoruin 
Fasc. HI) is considerably more elaborate than Giebel s. He regards 
the Anoplura as composed of four families differentiated as follows 

A . Legs not provided with clasping claws , 
tibiae and tarsi slender, the latter with- 
out any thumb-like process. Mouth 
at the extremity of a long tubular 


B. 


process. 

Antennae Tj-jointed • • ^ 

including the Indian Elephant s louse. 
Legs with clasping claws, tibiae stout 
* with a thumb-like process. Antennae 
3 to 5-jointed. Body flattened. A 
stigma on the mesothorax and on 
abdominal segments 3-8 — 

Eyes large, dark and prominent . . 
Eyes obscure or absent 


llo’matorn ip idrp. 
HcFmatnmifZVK (‘lephantin. 


Pedirvdidcp, 

HcBtnatopinidcB. 
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C. Antennao 4-r)-jointed. Body thick and 
plump. A stigma on the meso- and 
metathorax and on abdominal segments 
2-8. Head wide, no eyes. The body 
sometimes covered with thick spines. Eclnnophthrudw, 

Of these families, the Pediculidae comprise the sub-families 
MiAPedicuhnce, the latter composed of the giinersiPediculus and Phthirub 
(Phihmm). Hcpmatopinidcp includes sub-families Hcewatopinmce (genus 
Hcpmatopinub)^ Lmognathmo' {genera, Pol tjplax, Hoplopleura, Linognathus , 
Hwmodipsus and Solenopotes), a,n(!li Eahcematopinmcp (genera Eahmnato- 
pmus and HcpmcUopinoideb). Echi 7 iopIithirndcp contains three aberrant 
genera found on seals and walruses. No species is definitely recorded 
by Dalla Torre as Indian. (F. M. H.) 



Fir. 636- Bblostoma ani» a Toad. (R. 0. Woin ) 
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Ill this indpx, cvory plmit occurs uiulor the f»cncric nnmc, in italics, and 
under familiar common names, English or Indian. For instance, wheat 
occurs under Triilev'm'' and Wheat:” Castor under “Castor,” “Endi ” 
and “ Rmnus. ” For those w^ho do not know English or Indian names, the 
generic name should be sought ; for workers in India, the common English 
or Indian name is the easiest to find, if there is one, but noattempt is made 
to list the multitudinous Indian names of the whole continent. The iudex 
js meant to assist (1) the collector who finds an insect on mango or her; 
(2) the scientist outside India, who wants to look up the insects found on 
Mangijera. Both aie advised also to consult the plant index ot Indian 
Insect Pests. 

A. 

AhutUon, 453, 456. 

Acacia, 317, 377, 411, 460, 461, 474, 497. 534, 536, 731. 758. 

Achyranthes, 538. 

Mgle, 331, 360, 422, 733. 

Agathi, Sesbania. 

Ak, Calolrnpis, 

Alhizzia. 372.411,497. 

Alfalfa, Lucerne. 

Ainu 8, 732. 

Alstonia, 742. 

Alternant hern, 520. 

Ah/sicarpus, 427. 

Amaltas, Cassia, 

Amarantus, 344,385,516. 

Amaryllis, 445. 

Ammannia, 361. 

Anacardium, 544. 

.A.nar Punxea , 

Andropogon, 258, 344, 446, 448, 451, 461, 510, 516, 675, 706, 747. 

Anisomeles, 519, 537. 

Anona, 513. 

•Apple, 748. 

Arachis, 119, 331. 438, 534. 

Areca, 380. 

Argemone, 413. 

Arhar, Cajanus. 

Aristolochia, 423. 

Artocarpus, 461, 756. 

Arjun, Terminalia, 
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Asun, Tcrminaha. 

Arena, Oats. 

Averrhoa, 528. 

B. 

Babul, Acacia, 

Bael, ^gle. 

Bajrii, Pennisetun). 

Bair, Zmijihus. 

Balsam, 389,469. 

Bamboo, 316, .377, 391, 409, 415, 431, 432, 520, 530, 728, 752. 758. 
Banyan, Ficus. 

Barley, 748. 

Bnssia, 497. 

Bauhinia, 219, .537, 5.38, 739. 

Benincasa, 747. 

Ber, Zizyphus. 

Beta, 469, 

Betel, Piper. 

Bhindi, Ihhiscus. 

Bilimbi, .iverrhoa. 

Blumea, 413, 447, 457, 461, 520, 537. 

Bomhax, 378, 447, 535, 692, 752. 

Brassica, Cabbage. Mustard. 

Rrinjal, Sola mm. 

Buien, 389, 427, 468, 500. 

0 . 

Cabbage, 418, 452, 519, 520, 5.38, 676. 

Cacao, 517. 

Cajanus, 230, 219, 3.50, 427, 472, 527, 528, 530, 622. 683, 684, 731, 747. 
Calotropis, 84, 359, 377, 385, 407, 408, 685, 747. 

Camellia, Tea. 

Carina, 431, 

Capparis, 417, 418. 

Carambola, Aw^rrhoa. 

Cardamom, 427. 

Carissa, 468. 

CarthamuSf 447, 452, 747. 

Cassia, 418, 493, 509, 514, 531, 540, 727, 731. 

Castor, 415, 438, 452, 461, 498, 499, 500, 617, 533, 738, 752. 
Casuarina, 378. 

Cedrela, 514. t 

Cedrus, 514. 

Celsia, 388, 628. 

Cholum, Andropogon. 

Cicer, 360, 453. 

Cinchona, 706. 

Cinnamomea, 743. 

Citrullus, 309, 345, 378, 452, 518, 528, 632. 

CUrus, 331, 378, 422, 426, 493, 632, 747, 751, 766, 760. 
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Clerodendron, 537, 593. 

Coc'oanut, 256, 3W. 

Cocos, 256, 390. 

Coffee, 84, 260, 378, 380, 496, 675, 756. 

Combretum, 474. 

Convolvulus, 367. 

Corchorus, Jute. 

Cordia, 468. 

Coreopsis, 447. 

Corn, Maize. 

Cotton, 86, 296. 330, 380, 384, 388, 389, 450, 453, 455, 456, 5|4, 517, 
534, 536, 537, 688, 691, 692, 733. 747. 758. 759. 

Cowpea, Viqna. 

Crinunr, 255. 

Crotahnin, 128. 439. 452, 463, 515, 5:40. 541. 

Croton, 520 , 7 fij. 

Croton-oii plant, 448. 

(Wy'ptolepis, 408. 

Cucumis, 309, 345, 362, 378, 438, 452, 518, 528, 632, 639. 

(Wurhitn, 309, :445, 362. 378. 438, 452, 518, 528, 632, 685, 747. 
f\Tvumn, 309. 132. 

Custard- Apple, 513. 

Cyamopsis, 534. 

Cycas, 427, 

Cymdov 448. 


D. 

Dalbergia, 378, 387, 454, 457, 5:40, 534, 5:48, 539, 682, 732. 
Deodar, (^edrus. 

Dbak, Butea, 

Diclipiera, :343. 

DiUerua, 518. 

Diosvorea, :455. 

Diospyros, 743. 

DoHchos, 350, 467, 672, 684. 

Dreyea, 408. 

Duhh, Cytindon, 


Elettnria, 427. 

Eleusine, 461, 510. 

Eudi, Ricinus. 

J^rvum , :450. 

Erythrina, 471, 518, 682. 
Eugenia, 450, 498, 751. 
Euphorbia, 452, 512, 687. 


Fenugreek, 520. 
Feronia, 531. 
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Ficus, 174, 175, 378, 388, 408, 411, 412, 415, 447, 449, 454, 460, 461, 
474, 484, 518, 533, 638, 540, 725, 727, 742, 752, 762. 

Flacouriia, 415. 

a. 

Garuga, 517, 743. 

Geranium, 453. 

Ginger, 432. 

Glycine, 450, 517. 

Gmelina, 449. 

Gassy pium, ('of ton. 

Gourd, Cucurhita. 

Gram, Cicer, 

Grape Vine, 359, 469, 517. 

Groundnut, Arachis, 

Guar, Cyamopsis. 

Guava, 331, 378, 428, 452, 759, 760. 

Guinea Grass, Panicufn, 

Guizot ia, 447. 

Gular, Ficus, 

Gurur, Polypndium, 

H. 

Helianthus, 519, 537. 

Helioif opium, 426. 

Heynea, 427. 

Hibiscus, 389, 415, 450, 456, 461, 517, 533, 684, 691, 692, 725, 747, 758, 
759. 

Holarrhena, 517. 

Hollyhock, 517. 

Hoya, 752. 

I. 

Indigo, 338, 426, 448, 451, 462, 467, 509, 743, 752. 

Ipomaa, 367, 386, 434, 448, 454, 467, 520. 

J. 

Jack-fruit, 461. 

.Tainti, 419, 496. 

Jambora, 474. 

Jamun, 450, 498. 

Jasminum, 518. 

Jatropha, 673. 

Jhau, Tamarix. 

Juar, Andropogon. 

Justicia, 413. 

Jute, 331, 387, 447, 453, 466, 672, 675 

K. 


Khair, 378, 411. 
Kicksia, 617. 



Kiilthia, DoUchos. 
Kusumb, Carfhawys, 
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L 

Laburnum, Cassia. 

Lagerstrrpmia, 480, 493. 

Lawsonia, 758. 

Lemon, Citrus. 

Lentil, Ervum. 

Lepidium, 519. 

Litchi, 378, 385, 449, 454, 475, 493, 531. 

Lily, 445. 

Lime, (Uirus. 

Linseed, 461. 

Loranthus. 418, 461, 762. 

Lurernp, UH 385, 427, 4.53, 617, 633. 675, 676, 748. 


Mahogany, 514. 

Maize, 386, 446, 448, 472, 475, 510, 514, 516, 636, 675, 728 
Malachrn, 453. 

Mangifera, Mango. 

“*• “■ 

Marua, Eleusine. 

Medicago, Lucerne. 

Melilotus, 385, 676. 

Melon, Cucurhita^ Cucumis, 

Mimusops, 514. 

Mint, 452. 

Mohwa, 497. 

Moringa, 520. 

Morus, ^7. 

Moth, Dolichos. 

Mulberry, 307. 

Mung, 517. 

Musa, 390. 

Mustard, 165, 360, 538, 622, 676, 748 


N 

Nephelium, Litchi, 500. 

Nerium, 408, 468, 475. 

Nicotiana, Tobacco. 

Niger Seed, 447. 

O 

Oats, 434. 

Ocimum, 447, 517, 693. 

Oleander, 408, 468, 475, 

Opium, 544. 

Opuntia, 759. 

IIL 


49 
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Orange, Citrus. 

Oryza^ Rice. 

Oxalis, 426. 

P 


Paddy, Rice. 

Pakur, Ficus. 

Palas, Butca, 

Palm, 266, 390, 431, 504, 636, 760. 
Panicum, 448, 461, 639 
Palaver, 544. 

Passifora, 415. 

Passionflower, 415. 

Pea, 350, 453, 469, 622. 

Peach, 632. 

Pear, 3(K). 

Pennisetunij 254, 461, 510, 516. 
PenUipeieSi 684. 

Pepper, 761. 

Phaseolus, 451, 465, 467, 517, 519, 636. 
Phoenix, 266, 390, 431, 504. 
Phyllanthus. 452. 

Phy satis, 444. 

Pigeon Pea, Cajanus. 

Pipal, Ficus. 

Piper, 706, 752, 761. 

Pisum, Pea. 

Plantain, 390. 

Polygonum, 520. 

Poly podium, 540. 

Pomegranate, Punica. 

Poplar, 529, 74B. 

Potato, 104, 460, 535, 756. 

Psidium, Guava. 

Psoralea, 422, 534, 538. 

Pumpkin, Cucurhiia. 

Punica, 428, 514. 

Q 

QuisqualiSj 449, 452. 

R 


Radish, 747. ^ 

^*87,^, 256, 258, 346, 361, 364,396, 4(», 410, 431, 43|, 448. 

460, 461, 466, 466, 471, 493, 611, 612, 516, 616, 535, 681, 639, 673, 


737, 756. 

Eicinus, Castor. 

Rivea, 457. 

Bose, 219, 255, 461, 474, 497, 748, 761. 


Ruhus, 436. 
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Saccharum, Sugarcane, 511. 

Safflower, 447, 452. 

Sal, Shorea, 

415. 

Salvadora, 419. 

Sandal, 378, 496, 

Sann, Crotalana. 

Santalum, 378, 496, 

Schizandra, 520. 

Senji. 385. 

Sesanium, 467, 520, 630. 

Sesbania, 388, 419, 496. 

Shorea, 378, 480, 497, 498. 

Sida, 413, 453, 456, 518, 759. 

Sij, Euphftrhia, 

Simul, 378, 447, 535, 

Singhara, 362. 

Siris, 372. 

Sissu, Dalbergia, 

Solanum, 104, 449, 457, 460, 513, 514, 518, 639, 693, 732. 

Soy-bean, 450, 517. 

Spinifex, 511. 

Spondias, 360. 

Stachytarpheta, 412, 

Strohilnnthus, 387, 415. 

Sugarcane, 84, 119, 254, 359, 365, 385, 432, 448, 461 510, 511, 512, 51 I, 
687, 726, 727, 751, 752, 756. 

Sunflower, 119,, 519. 

Sweet-potato, Ipomwa. 

T 

TaberncBmontana, 518, 

Tamarind, 351, 411. 

Tamarix, 356, 534. 

Tea, 378, 395, 494, 503, 535, 536, 538, 541, 544, 627, 706, 738. 

Teak, 379, 458, 469, 495, 520. 

Tectona, Teak. 

Terminaha, 387, 437, 449, 460, 461, 462, 480, 498, 500, 503, 538 
Tkunbergia, 517. 

Til, 467, 520, 530. 

Tipari, 444. 

Tobacco, 84, 296, 444, 534, 687, 708, 752. 

•Toon, 514. 

Trapa, 362. 

Trewia, 538. 

Trichosanthea, 380. 

Tfigonella, 5^. 

Triticum, Wheat. 

Tulsi, 517. 

Turmeric, 432, 544. 
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U 

Urjun. Terminalia. 

V 

Val, 35(), 467. 

Vigna, 350, 427, 747. 

Vitis, 359, 361, 469, 517, 673. 

W 

Waltheria, 453. 

Watermelon, 345, 452. 

Wheat, 119, 448, 639, 748. 

Willow, 536. 


Z 

Zca, Maize. 

Zingiber, 432. 

Zizyphus. 364, 377, 386, 427, 428, 459, 460, 461, 474, 480, 493, 497, 
533 540,732,733. 

Zornia, 413, 426, 427. 
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In t/liis index, two main objectH are conHidered ; first the indexing of 
all genera, so that anyone getting an insect identified ns say Dindymus 
concolor, can find where Dindymm should he plact'd ; second, topics dis- 
cussed in any detail, such as “Sex” or ‘Silk ” are indexed, so that the 
interlude can be readily found. The index does not go beyond this, as 
tiie book is pTimarily an account of families in definite order, which can be 
readily found, and the possible index heads turning up in the text are of no 
importance. Every family, sub-family and genus is indexed, but only for 
its systematic place and genera mentioned in interludes are not indexed. 
All sub-families have been omitted in cases where the next entry on the 
index is the genus from which the sub-family takes its name, and both have 
the same page reference. Thus of “Bostrychida^, 313,” “Bostrychina* 316,” 
and “Bostrychus, 316,” the second has been struck out. All references are 
to pages if in Arabic numerals, to plate if in Roman hgures. 


A 

Abjdama. 734. 

Abisara, 4Lh 
AbrwuH, 2(14. 

AcaeruM, 388. 

Aealyptratc MuhcokIh, 015. 
AeaiithophoruH, 372. 
AranthaspiH, 700 
AoanthalobuM , 81. 
Acanthocori'4, Ixxvi, 083. 
AcantholepiM, 231. 
AoantholipeH, 4, *>4. 
AcanthoHoma, 079. 
AcanthopHyche, 493. 

Acara, 609. 

Acherontia, 407, xl. 
AchrtidflP, 48. 

Achilinap, 720. 

Achroia, 50J>. 

Acidtliinffi, 476 
AciHoma, 129. 

Aclerda, 760. 

Aclybea, 287. 

Acontia, 460, xxxvii. 
Aersinae, 416. 

Acrida, 812. 

Acridella, 832. 

Acridiidfo, 47 , 74. 
Acridiuiii,74, 86, ii, iii, iv, v. 


•^«roc(*rcoi)H, 637. 

Ac oeerida*, 696. 

Ac rjpM, 300. 

Ac uiiyctiii'c, 447. 
AcrotyiiiK, 8.3 . 

Actias, 477, 478. 
AcuJeata, 184. 

Adelina?, .640. 
Adephuga, 2,37, 2.69. 
Adiaura, 446. 

AdorctUH, 2.64. 

AcdcH, 576. 

Acdina?, 676. ^ 
Aedeomyia, 576. 
Acgoccra, 440, xxxiv. 
AegoHoma, 371. 
A}niciuH, 228. 
ASolcHtheH, ,373. 
AiJolothripida?, 644. 
JSthalochroa, 09. 
iEthaloptera, 1.69. 
i£thrioMtoma, 311. 
AgabuH, 276. 
Agaristidse, 439. 
Agathia, 476. 
Agathodes, 618 
Agcmoaoelia, Ixxiii. 070. 
Agria, 649. 

Agrilus, 331. 


Agriophora, .6.30. 
AgromyKa, Ixvii. 
Agromyzida*, 021. 
Agrotia, 446, xxxiv. 
AgrypnuK, .332, 334. 
AkidoproclUH, 111, 
Alans, 333. 

Alcides, 38:i, 388. 
Aldrichia, 674. 
Alcurodes, Ixxxi, 748. 
Aleurodidap, 748. 
Almdria, 299. 

Allceiila, 340, xxi. 
Allocoiasia, Ixiii. 
Alpha's, 438. 
Alphocoris, Ixxii, 073. 
Altha, 49f). 

Alueitida?, 620. 

Alydinse, 683. 
Amathusiine, 410. 
Amauropcpla, 073. 
Amblispa, 364. 
AmblyopuH, 303. 
AmblyrrhinuH, 38,6. 
Ambulyx, 468. 
Ammophila, 203. 
AmphicroHsufl, 296, 297. 
AmphipHocub, 123. 
Ampulex, 207. 
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Amaacta, 435, 438, 

Amyna, 448. 

Amyotea, 876. 

Anaoampsis, 213, 534. 
Aiiaglymma, 283. 
AnapheiH, 418. 

Annraia, 534. Ivi. 
Anaxaiidra, 079. 
Ancylolomia, 511. 
Ancyrona, 300. 

Andrallua, 077. 

Andrena. 218. 

Anerastia, 612, xlvii.^ 
Anisocheloomyia, 575. 
Anisodcra, 304. 

Aniaolabia, 53. 

Aniaops, 710. 

Anisoneura, 450. 

Anobium, 318. 

Anomala, 254, xiv. 
AtiopheleM, 506 
Anoplocnemis, 082. 
Anoplura, 762. 

Antestia, Ixxiii. 075. 
Antheua, 472. 

Antherflea, 477, xlii, xliii. 
Anthia. 205. 

Anthicua, 342. 

Anthicidee, 342. 
Anthocoridae, 705. 
Anthomyia, 041. 
Anthomjdidee. 040. 
Anthophora, 217, 220. xiii 
AntbraoinaB, 597. 
Anthraoophora, 258. 
AnthrpnuH, 311, xviii. 
Anthribidse, 379. 
Auticyra, 472. 

Antigaatra, 520, li. 
Antiloohus, 091. 

Ant-lions, 147. 

Antonina, 769. 

Ants, 224. 

Aonidia, 760. 

Apanteles, 174, 180. 
Apatetioa, 287. 
Aphalorin®, 743. 
Aphanus, 088. 

Aphelinus, 174. 

Aphidtu, 743. 

Aphidius, 179. 
AphioohsBta, Ixv, 609. 
Aphis, 180. 746. 
Aphnseus, 429. 

Aphodius, 250. 
Aphrophorinse, 733. 
Apidse, 217. 

Apioceridse, 600. 
Apiomerinie, 701. 

Apion, 3^. 

Apis, 209, 221. 
Apistomyia, 677. 
Apobletus, 293. 


Apoderus, 208, 387, xxvii. 
Apogonia, 254. 

Apomocyna, 376, xxv. 
Aporas, 199. 

Appias. 418. 

Appolonius, 088. 

Aptera, 43. 

Apterogyna, 180. 
Apterygida, 53. 

Aquatic Insects, 131. 
Arachnomimus, 106. 
Aradidfip, 092. 

Arflpcerus, 380, xxvii. 
Arbela, 493, xlv. 

Arbelid*, 493. 

Arete, 45.3. 

Arctiidffi, 434. 

ArctiinfB, 437. 

Arctocoris, 673. 

Argina, 463, xxxix. 
Argyramoeba, Ixiii. 598. 
Arista, 547. 

Artemidonis, 688. 
Arthroceratin®. 692 
Asava, 300. 

Ascalaphin®, 160. 
Ascalaphus, 161. 

Aschistus, Ixxvi. 

Asclera, 343. 

Asilid®, 602. 

Asilin®, 604. 

Asopin®, 070. 

Asopus, 677. 

AspidiotuH, 174, 760. 
Aspidolopha, 367. 
Aspidoraorpha, 360. 
Aspilocoiyphus, 687, 
Aspongopus, Ixxiv, 078. 
Aschiza, 548. 

Aspistes, 687. 

Assmuthia, 45. 

Astata, 201, x. 

Asteia, 624. 
Asteroleoanium, 758. 
Astyous, 384. 

Asura, 437. 

Atactogaster, 380. 

Atella, 415. 

Ateuchus, 248. 

Athalia, 165, ix. 

Athyreus, 251. 

Atlas Moth, 479. 
Atmetonychus, 384, xxvii. 
Atra5iocerus, 327. 
Atraotomorpha, 79, 86. 
Atropos, 122. 

Attaous, 477, xliv. 
Attagenus, 311. 

Attelabus, 387. 

Attraction to light, 106. 
Audinetia, Ixxiv, 677. 
Augasmus, 294. 
Aufacoohilus, 303. 


Aulaoophora, 352, 302. 
Aulacus, 181. 

Aularchos, 83. 

Aulis, 308, Ixxxiv. 
Aulonogyrus, 281. 
Autocrates, 347. 

Azanus, 429. 

AzygophlcpH, 490. 

B 

Babula, 493. 

Baccha, Ixv. 

Badamia, 431. 

Bagrada, Ixxiii. 075. 
Balaninus, 38,3, ^8, xx\u, 
Balioptcra, Ixvii. 
Banksiella, 576. 
Baryrhynchus, 393. 
Basilianus, 243. 

Batocera, 308, 376. 
Bdellolarynx, 047. 
Bed-bugs, 702. 

Bees, 217. 

Beetles, 234. 

Belenois, 418. 

Belionota, 331. 

Belippa, 501, xxviii. 
Belostomid®, 713. 
Belostoma, 714, 704. 
Bembox, 183, 209. 

Berosus, 285. 

Berresa, 448. 

Berytidffi, 085. 

Bibio, 687. 

Bibionid®, 580. 

Bidessus, 275. 

Binsitta, 535. 

Biston, 473. 

Biting Muscid®, 646. 
Bittacus, 146. 

Blaps, 337, xxi. 
Blastobasis, 530. 
Blastophaga, 170. 

Blatta, -60. 

Blattid®, 47, 50, 181. 
Blopharooerid®, 676. 
Blissus, 687. 688. 

Blister beetles, 343. 
Blood-sucking insects, 669. 
Blosyrus, 384. 

Blue -bottles, 646. 

Blues, 423. 

Boarmiin®, 474. ^ 

Bocchoris, 617. 
Bolboceras, 261. 
Bolitophila, 684, 

Bombus, 221, xiii. 
Bombycid®, 483. 
Bombyliid®, 697. 
Bombylius, Ixlii, 697. 
Bombyx, 484, xxviii. 
Borborid®, 621. 
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Borolia, 440. 
BostrichopHiH, UlO. 
Bostrichidse, 313. 
BoKtrychuH, 314, 310. 
Bot-lfieH, 051. 

BotridereH, 298. 

BotyodpH, 517. 

BrachinuH, 2(i5. 

Brachraia, 533. 
BraehyaapiHtes, 380. 
Brachycera, 548. 
Brachyderiiia , 384. 

Brachj dputcra, Ixvii, 025. 
Brachygabtor, 285. 
Braohypclta, Ixxiii, 074. 
Brachyplatys, Ixxii, 071. 
Brachyscelinec, 757. 
Brachytrypea, 103. 

Braeon, 178. 

Biuconidfip, 17S 
Brahmfiea. 478, 490. 
Brahmseidffi 490. 

Bramina, 254. 

Braula, 057. 

Braulidae, 057. 

Brrutliia, 538. 

Brent hida*. 392. 
BievirhynchuM, 575. 
Brixioidea, 720. 

BruohuH, 348. 

Bruchido*, 348. 

Brumub, 308. 

Bugs, 005. 

Bupreatida', 328 
Butterflies. 397. 401. 
Buxia, 725. 

Byrrhidae, 311. 

Byrrhinus, 312. 
BythoHcopina*, 730. 

O 

CacpophiJua, 249. 

Caddis flies, 157. 

Calandra. 174. 390. 
Caligula, 477. 

CaliHceliH, 727. 

Callidulida*, 504. 
Callimerus, 320. 
Callipareius, 3tl3. 
Calliphora, ti43. 

Callirhipia, 328. 

CallirhytiH, 100. 

Cailliapa, 364. 

Callitettix, 734, 
Callopiatria, 448. 

Callyna, 450. 

Calobata, Ixvii. 031. 
Calochroa, 261. 

Caloclytus, 376. 

Caloooris, 706, 707. 
Calodexia, Ixviii. 
Calodromus, 393. 


Calopepl. 1 , 307, xxiv. 
CaloHonia, 206, xvi. 
Calynimia. 407. 

(>alyptrate Munc'uids, (H9, 
041. 

(^’ampodea, 43. 
Campodeida*, 43. 
Cainponotime, 230. 
Camponotua, 224, 225, 2:i3 
(’ampsoHtennih, 334. 
Camptosomes, ,355. 
Camp3doteh, 502. 

Cantao, Ixxii 072. 

Cant ha rid a*, .343 
Canthari-., 344, 340. 
(^mtheeoiia, Ixxiv, 077 
(^anthydruH, 276. 

Caprinia, 517. 

Capsid a*, 705. 

(^i])8ina*, 707. 

(Ja])yH, ti85. 

Ca rabid a‘, 202. 

Cara bus, 205. 

Caradrina, 448. 
('ardiopboriih, 334. 

CVirea, 450. 

(^arpnphiluM, 295. 
C^iryoboruH, 351. 

CaHsida, 307. 

CuHHidina*, 300. 

CastaliUH, 428. 
(^daeunthuH, Ixxiv. 07i>. 
(\i tan tops, 

CatuulaeuH, 220, 229. 
Catepbia, 454, xx\iii. 
Catharaiu.s, 249. 
CatochiyaopH, 427, \xxii. 
Catucalinie, 450. 

CatopKdia, 410, 418. 
Cazira, 070. 

Cebnouida>, 334. 
Ceeidoniyia, lx. 580. 
Oeidomyiida*, 580. 
(Vcidopaylla, 743, 

Ccdaraa, 430 
Cellia, 574. 

C’elyphida*, 028 
CelyphuH, Ixvii. 028. 
C/entrotiiiae, 731. 
CentrotypuH, 731. 
Cephalomyia, 053. 
CophonodeH, 408. 
Cerambycidae, 308. 

Ceram bycina*, 370. 
Ceratina, 202, 209, 220, xiii. 
C/eratitia, 632. 
Ceratocombidflp, 702. 
CeratoderuH, 207. 
Ceratophyllua, Ixxi, 059. 
Ceratophyus, 261. 
Coratopogon, Ixx, 502. 
Cerceris, 209. 
Cercidocerua, 391. 


Ce root met UH, 711. 
Cereoj.ida* 732 
Cercyon, 28(i 
CerobatcM, 393. 

CeroeoecuN, 758. 
Ceiopnlidas 194. 
CerojilasteM, 759. 
Cerojdatina*. 580. 

Ceropria, 339, xxi. 

(Vryx, 434. xxxiv. 
(VtlioHia, 4 ’5 
Cetoniiiia. 251}. 

CeyJoiuH. 748. 
Charoeanijia, 409 
Cbadocneina, 3oi. 
Cha*toj»iHtbeH, 251, 271 
(MiailophoniN, 747. 
(‘hnleida, 172. 

ChaleiN, 172, 177. 

(Miaha. 493. 

Chapia, 431, 

Cbn raxes, 410. 

Chnrielea, 145. 

Cbauliodes, 144. 
Cheiroebola, 712. 
Chelisoebes, 53. 
(Mielonanum, 311. 
(’hilades, 42(i. 

Chilo, 172, 180,510, xlvii. 
(duloeoris, 074. 
(’biloeoruH, ;i04, 305. :K)8. 
CbiJoloha, 258. 

(‘hiJoinenes, 174, 307, wii. 
(*hjonama, 4.*17. 

Chionaspis, 700. 

Chirida, 307. 

(Iiironomidas 500. 
diironomus, lx. 5<U. 

Chiu myna*, 355. 

Chiu my H, 358 
Chlidanutina*, 537 
(^hlceniuH, xvi. 

(*hla*ohoru, 83. 

Chloridca, 444, xxviii. 
Chloridolum, 374. 
Chloropida?. 020. 

Chlorops, Ixvi, 020. 
Chliimetia, 450. 

Cholevu, 287. 
ChonocephaluK, 009. 
Chora* ty pus, 82. 
Churtophila, 041. 
Chrotogonus, 78, 79, 85. 
Chrysaugine* 515 
Chrysidfe, 182. 

Chiysis, 183, 212. 
Cbrysochroa, 330. 
Chrysocoris, Ixxii, 673. 
Chiyaoconopis 575. 
Chryaogona, 183. 
Chrysomela, 300. 
ChryfiomeUdflei 351. 
Chryaomelinff, 350. 
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Ohiysopa, 154. 

ChiyHops, Ixii, 595. 
Ciradiaa?, 718. 

Hcindela, 259, 2()1, xvi. 
Cicindelidaj, 259. 

Cimcx, 703. 

Cimicidffi, 702. 

CioidflD, 313. 

CioniiB, 388. 

OirphiH, 440. 
(^rrhochriata, 512. 
Cissites, 221, 340. 
CiHtvlidw, 339. 

(vistela, 340. 
CiMtclomorpha. 340. 
Cixiina*, 725. 
Cladognatlms, 245. 
(^laiiia, 408. 

Clanis, 308, Ixxxi. 
ClaHHiticaiion, 10. 
Clavigerini, 288. 
Clavigralla, Ixxv, 083. 
Cleoninae. 385. 

Cleptina?, 183. 

Clendse. 325. 
Clelomorpha, Ixxvi, (i83. 
(letiiH, Ixxvi, 083. 
Oletthara, 450. 
Clidogastrinep, 040. 
Clinidium, 272. 

Clintrria, 258. 

Clitoa, 360. 

OlitclJaria, Ixi. 
Clitollarinse, 591. 

Clivina, 20(i. 

Clovia, 732. 

ClypeodytuH, 275. 
elytra, 350. 

Clytrinw, 355. 

Clytus, 375. 
CnaphalocrociH, 51 (i. 
Cobboldia, 653. 

Cocoids, 752. 

(^oocinfe, 759. 

Coocinella, 300. 
Oocoinellidfle, 303. 
CocoinelJini, 306. 

Coccus, 769. 

Cockroaches, 50. 

Cocoon, emergence from, 
481. 

CcBoilius, 123. 

Ccelioxys. 220. 

Ccelostema, 369, 375. 
Coenosia, 641. 

Colaspoides, 359. 
Colasposoma, 359. 
Colaspis, 359. 

Coleoptera, 234. 

Coletis, 419. 

Colias, 418. 

Collembola, 46. 

Oolletidse, 210. 


Colletes," 217. 

Colly ris, 201, xvi. 
Colobaspis, 367. 
Colobatbristinep, 088. 
Colobious, 298. 
Colpocephalum, 111. 
Coluocera, 298. 
Colydidffi, 298. 
Compsogene, 467. 
Coniopteryginee, 150. 
Conocepbalus, 90. 
Conopidse, 620. 
Conopomorpha, 537. 
Conops, Ixv. 

ConorhinuH, 700. 
CopelatuH, 275. 
Cophogryllus, 104. 
(^poBtigma, 123. 
Coppers, 423. 

CopriH, 249. 

Coprom orphinie, 530. 
Coptocephala, 358. 
Coptocycia, 307, xxiv. 
Coptoinina, 249. 
Coptosoma, Ixxii, 072. 
Coptotettix, 81. 

Coraiius, 701. 
Cordylurida?, 038. 
Cordylurina?, 040. 
Coreidw, 079. 

Corein®, 082. 

Corethra, 675. 

Corixa, 710. 

Corixidffi, 710. 
CorixogiyliuH, 105. 
CoriziH, Ixxvi, 084. 
Corticaria, 298. 
CoiydaliH, 144. 

Corydia, 01. 

Corylophid®, 292. 
Corynetes, 320. 
Corynodes, 3o9. 
Coiythrodenjs, 271. 
Cosmophila, 453, xxxvi. 
Cosmopolitan Inserts, 02. 
Cosmopsaltria, 718. 
CosmoMcarta, 734. 
Cossid®, 494. 

CoHsUH, 495. 
Cossyphodid®. 297. 
Cossyphodinus, 271, 298. 
CuHsyphuH, 339, xxi. 
Crabro, 187, 209. 
CranTbus, 610. 
Creatonotus, 438. 
Cremastogaster, 220, 228. 
Creoboter, 09. 
CrescentiuH, 702. 

Cticketfi, 97. 

Cricula, 177, 477, 481. 
Criooeris, 354, 355. 
Criotettix, 81. 
Crocidolomia, 519. 


Crocisa, 220, xiii. 
Crussocosmia, 051. 
Cruciferous Leat-mmer, 
022 . 

Ciypsilhyrib, 539. 
Ciyptin®, 178. 
Ciyptocephalus, 350. 
Ciyptocerata, 709. 

Crypt och® turn, 023. 
Cryptophagid®, 302. 

Crypt ophlebia, 531, xxviii. 
Crypt OHtomes» 303. 

Crypt orhynchus, 389. 
Ctcnipocoris, 713. 
('tenopsylla, Ixxi, 059. 
Cuckoo- wasps. 182. 
Cucujid®, 300. 

(Xicujus, 301. 

Cuculiin®, 447. 

Culex, lx. 574. 

Culicada, 674. 

Ciilicid®, 504. 
Curculionid®, 380. 

Curctis, 429. 

Curtonotum, 024. 

Cyana. 437. 

Cyaniris, 429. 

Cybister, 273, 275. 

CyclicH, 358. 

Cyclonotum, 280. 
Cyclopelta, Ixxiv, 078, 
Cydopodia, lxi.\, 057. 
Cyclorhapha, 545. 
Cydorhapha aschizn, 010. 
Cyclorhapha schizophorn, 
014. 

Cydnoeons. 701. 

(ydnuB. Ixxiii, 074. 

Cylas, 380, xxvi. 
Cymatophoridap, 409. 
(ymin®, 087. 

CymuH, 087. 

Cynipid®, 100. 

Cynomyia, 049. 

CyptuniH, 293. 

Ovrestis, 411. 
CyrtacanthacriH, 79, 80, vi. 
Cyrtid®, 595. 
Cyrtotrachdus, 391. 
Cyrtoxipha, 105. 

D 

Dactylopius, Ixxxii, 0l?S, 
758. 

Daous, Ixvi, 032. 

Dalader, 682. 

Danaia, 405, 400, 407, 503. 
Daphnis, 404, 408. 

Dart hula, 732 
Dascillid®, 327, 

Past arcus, 298. 

Dasychira, 400, xxxix. 
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Dasypogoninffi, ♦i04. 
DasysoH, 540. 

Deceptive Culouring. 90. 
J)ejeania. 254. 
Deilephila, 408. 
Deiphobe, 07. 

Delias, 418. 

Dolphax, 728 
Deltoc'ephalus, 738. 
Deltoid in a*. 457. 
Deinodoeiis, 87. 
Demonux. 375. 
Denioticus, IxvUi. 

Dendr ocellus, 205 
Depicssariu, .‘>33. 
Derbina', 72r». 
Dcrepteryx, Ixxvi. 
Derma tinuh, tIOl. 
Dermestidap, 310. 
Dermestes, 3IH 
D(‘rocrania, 200. 

Derolus, 373. 
Derospha?rm, 3.39. 
Desmiduphorus, 389. 
Desvoidea, 574. 
Dcudonx, 429. 
Deuterocopus, .528. 
Diacamnia. 228. 
Diacrisia, 437. xxxn 
Diaciotrielm, 528. 
Diaphanes, 323. 
Diaphorocoris, 713. 
Diapromoipha, 357. 
Diasemiu. 520. 

Diaspis, Ixxxii. 7(K). 
Diabeloeelus, 285. 
Dichocrocis. 517, 1. 
Dichoptera, 72.5. 
Dichrumia, 458. 
Dicranocephalua. 2.57. 
Dicranoiicus, xvi. 
Dicroiiychida*. 334 
Dicronychus, 334. 
Dictyophara, 208, 725. 
Dielis, J93. 

Dieuches, 089. 

Digamu, 403. 

Dilar, 153. 

Dilinia. 474. 

Dilophus, .587. 
Dinarthrodes, 159. 
Dinarthrella. 159. 
Dinarthrum, 159. 
Diifeutes, 280. 
Dinidorinae. 078. 
Dinodenifl, 310. 
Dinomachus, 088 
Dinopterua, 288. 
Diopside, 029. 

Diopaia, Ixvii. 

Diorthua, 373. 

Diplatys. 51, 53. 
Diplonema, 558. 


Dipaeudopsih, 159. 
Diptera, 545. 

Diradea, 491. 

DisphiiictUN, 707. 
DiHionimi, 370. 
DitlopteniiH, 83. 

Dixa, 570. 

Dixidap, 570. 

Docophorus, 111. 
Dodecatoma, 325 
Dodona. 41.5. 
Doliehuderinsp. 229. 
Doiiehop()dida\ 000. 
Doliema. 341, xxi. 
DolichopiiH. 000. 

Dolycoris, Ixxiii, 075 
Doiiacia, 354 
Do reus, 245 
Doiylus, 220, 227 
Dorysthenes, 371 
Downesia. 304. 

Dragon Oies, 125. 
Drepanida*, 504. 
Drepanocerus, 250 
Drilinap, 323, .325. 
Dromicidia. 201. 

Droiia, 720. 

Drosophila. Ixvi. 024 
Drosophilida\ 023. 
Dryinidsp, 170. 

Drymus. 170. 

Dryomyza, 037. 

Diyops, 313. 

Dulichius, 227, 083. 
Duiig’RollcrH, 245. 
Duomitus, 495. 

Duration ot Life, 140. 
Dynast in as 2.55. 
Dysciitina, 51. 

Dyndcrcus, Ixxvii, 091, 701. 
Dysodia, 505. 

Dytiscidap, 272. 

B 

Eurias, 180, 450, xxxviii. 
Earwigs, 49. 

Eblisia, 293. 
Eehinophthiriidw, 7<4. 
Eetinohoplia, 243. 
Ectopsocus, 123. 
Ectrichodiinap, 700. 
Ectrychotes, 700. 
Elacnistinie, 530. 
Elachyptera, 027. 
ElasmoHcelia, 720. 
Elasmostethus, Ixxiv, 079. 
Elateridap, 332. 

Elis, 192. 

Ellampus, 183. 

Einbia, 114. 

Erobiidic, 112. 

Emenadia, 343, xxi. 


Emergence from the co- 
coon. 481. 

Emesinic, 098. 

Empidap, 005. 
Empididcieus, IKK). 
Empoasca, 738. 

Empusa, 09. 
EiKlomyehida*, 309. 
Endotrichinsp, 515. 

En it hares, 710. 

Eoscart) . 734. 

Epacroinia. 79, 83. 
Ephemerida*, 137. 
Ephestia, 512, 513. 
Ephialtcs. 178. 

EphydridHP. 025. 
Epiblcminas .5.‘10. 
Epibomius, 088. 

Epicopia, 491. 

Epierocis, 514. 

Ejjicchinus, 294. 

Epicnis, 293. 

Epilachna, 308. 
Epipasciiiina*. 51.5. 
Epiplcminas 491. 
Episcaphii. 303. 

Episomus. 384, xxMi. 
Epistictia. 307. 

Epithectis, 535. 

Epyris, 109. 

Erast riitiap. 455. 

Eremninap. 385. 
Eremoplaiia, 09. 

Erctes, 274, 275. 277. 
Erctnioccra, 537. 
EreiinctiH, 540, 

Ergolis, 415, \xxj. 

Eri, 479. 

Erictus, 298. 

Enoch iton, 75.3. 
Erincoecinap, 757. 

Kristalis, Ixv, Oil. 
Erotylidap, *MYZ. 

Erntyiinai, 303. 

ErthcHina, Ixxii. 

Eiycinidap, 415. 

Erygia, 454. 

Estigena, 498, xli. 
Estigmenc, 438. 

Eticlla, 515. 

Eublcmnia, 450, xxxm, 
xxxvii. 

Eucelis, 510, Iv. 

Eucheirus, ^57. 

Euchreeus, 183. 

Euehromia, 434, xxxiv. 
Eucnemide, 331. 
EucoiynUN, 380. 

Eucosma, 530. 

Eudema, xvi. 
EuhapmaiopinuK, 704. 
Eulyes, 08. 

Eumaatacinap, 82. 
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Eumelca, 475, xli. 
Eumenort, 183, 187, 210, x. 
Eumonida), 210, 
EumicruH, 287. 
Eumolpinae, 358. 
Eumor])liuH, 309. 
Euidatyrhopalus, 207. 
Euplexoptera, 48. 
Euploxia, 447. 

Euploja, 407. 

Eu])uda, 354. 

Eupriatina, 174. 
Euproc’tia, 401, xxxix. 
Eupsalifl, 393. 

Euptcrote, 470. 
Eupterotidfe, 470. 

Europa, ,300. 

Euiybrachya, 725. 
Eurydema, Ixxiv, 075. 
Euiyoda, 201. 
Euaarcoooris, Ixxiii, 075. 
Euacotia, 440. 

Euaemia, 440. 

Eutelia, 449. 

Euthalia, 411, xxx. 
Euxoa, 445. 

Euzophcra, 513, xlviii. 
Evania, 180. 

Evaniitlte, 180. 

Evere-<, 429. 

Exolaatia, 527, liii. 
Exema, 358. 

Exoploctiini, 3Wi. 
ExopiO’iopa, Ixiii. 

Ex aula, 440. 

Eyi*-fly, 027. 


F 

Eaunal zones, 23. 
Eilodes, 517. 

Fioriuia, 700. 

Flatinse, 727. 

Fleas, 657. 

Flies. 546. 

Flowers, Insocts and, 222. 
Flower insects, 28. 
Focillinee, 467. 

Food and Habitat, 27. 
Food, Insects as, 270. 
Foroipula, 63. 

Forfioula, 60. 

Forfioulidffi, 47, 49. 
Formioaleo, 149. 
Formioidse, 224. 
Formioomus, 342, xxi. 
Freshwater Insects, 33. 
Frontal lunule, 647. 

I'm! t. flies, 633. 

Fruit insects, 28. 
Fuigoridse, 722. 
FulgorinsB, 724. 


a 

Galerucella, 302, xxii. 
GalenicinflD, 360. 
Galerucini, 361. 
Galgulida), 709. 
Galleria, 609. 510. 

Gall Inaecta, 29. 
Galiobellicua, 708. 
Galla, 107. 

Gangara, 429. 

Gargara, 732. 
Gasteruption, 181. 
Gastrophilua, 652. 
Gastroxides, Ixii. 
Gelaatorrhinua, 82. 
Gelcchia, 180, 534. 
Goocorinse, 087. 
Geocoris, 088. 
Geometrida?, 473. 
Geometrinee, 475. 
Goomyzidfic, 023. 
Gooiyssida, 312. 
Gooryssus, 312. 
Geotomua, 074. 
Geotrupes, 251. 

Geron, 598. 

Gerris, 095. 

Geatroiella, 713. 
Gibbium, 318. 

Glenea, 370. 

Glenurua, 153. 

Globaria, 285. 

Glossina, 646. 

Glottula, 445. 
Glycyphana, 258. 
Glyphudes, xxviii, 518. 
Gnathoncus, 294. 
Gnorimoschema, 534. 
Gonatopus, 170. 
Gon^lus, 65, 69, 70. 
Goniagnathus, 738. 
Goniocotes HI. 
Goniodos, 111. 
Goniogaater, 174. 
Gonophora, 363. 
Goiytes, 208. 

Graber*s organ, 594. 
Grabhamia, 574. 
Grarilaria, 538. 
Gracilariinie, 537. 
Grammodes, 461. 
Graphosomatinse, 073. 
Grapt^tethus, 087. 
Grasshoppers, 74, 91. 
Greenia, 221. 
Gregariousness, 123. 
GryT'acrinee, 96. 
Gryllidie, 47, 97. 
Qryllinae, 102. 
Gryllodes, 104. 
Gryllotalpa, 100. 
Qryllus, 104. 


Oryncliarina, 300. 
Gymnogryllus, 104. 
Gymnopleunis, 248. 
Gynandrophthalma, 36Z 
Gyponinae, 737. 
Gyrinidae, 280. 

Gyrinus, 281. 

Gyropus, 111. 


H. 

Habit, Instinct «nd, 2. 
Hadena, 440. 
Hadronotus, 109. 
Haematobia, 043. 

Haem atomy zus, 703. 
Haemalopinodes, 703. 
Hsematopinus, Ixxx, 702. 
Hacmatopota, Ixii, 695. 
Haemodipsus, 704. 
Haemonia, 354. 
Hairstreak*^, 423. 
Halacritus, 294. 

Halictus, 209, 218. 
Haliplidfic, 279. 

Haliplus, 279, xvb 
Halobates, 096. 

Haltica, 301,677. 
Halticus, 708. 
Halyomorijha, Ixxiii. 
Halys, Ixxiii, 076. 
Hammatorhina, 577. 
Hamodes. 454. 
Hapalochrus, 325. 
Haplosonyx, 302. 
Harmatellu, 324. 
Harpactor, 701. 
Harpalinae, 204. 
Hawkmoths, 464* 

Head -louse, 762. 
Hebridae, 693. 

Hebrus, 693. 

Hocalus, 737. 
Hectarthrum, 301. 
Uedychridium, 183. 
Hedychrum, 183. 
Heleocoris, 713. 
Helicomitus, 150. 
Heliocopris, 246, 249* 
Helomyza, 636. 
Helomyzidae, 636 
Helopeltis, 706. 
Helophilus, Ixv. 
Helophorinae, 286. <• 

Helot a, 302. 

Helotidae, 302. 

Hellula, 519. 
Hemerobiidae, 146. 
Hemerobiinae, 153. 
Hemichionaspis, 762^ 
Hemicordulia, 125. 
Hemiope, 334. 
Hemiptera, 665. 
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Henioocephaliclffi, (iOO. 
HcnioooepliHluH, 690. 
Heiileya, 80. 

Hepialida^, 541. 
Heptodonta, 201. 

Horiados, 220. 

Horae, 407. 

Hosperiidflp, 429. 
HeteraoriH, 87. 
Hcterarthron, 310. 

Hot era apis, 359. 
Heterocjora, 432. 
Heteroceridffi, 312. 
Hetorooerua, 312. 
Heterochffitula, 09. 
Hetoroderes, 334. 
Heterogamia, 01. 
Hctcrogastrinep, 088. 
HoterographiH, 513. 
Iletcromora, 23S, 334. 
Heteroneurida*, 038. 
Hcteroptera, 007. 
Heteropternis, 83. 
Heterorrhina, 257. 
Hoterusia, 503. 
Hexarthriufl, 245. 
Hiorodula, 04, 09. 
Hicroglyphufl, 87, vii 
Hilara, 000. 

Hilda, 727. 

Himatismua, 337. 
HippoboHca, Ixix, Ixx, 055. 
HippoboHcidap, 054. 
Hippoboscina?, 050. 
Hippotion, 409. 
Hirmonoura, 597. 

Hiapa, 363. 

Hister, 293. 

HiHteridce, 292. 

HodotcrmeH, 120. 
Holcomyrmcx, 220. 220. 
Holochlora, 92. 

Hololepia, 293, 294. 
Holoparamecus, 298. 
Holoptiliiifo, 098. 
IloloptiluH, 098. 

Holopyga, 1 83. 

HoIobuh. 289. 

Holotrioha, 2.54. 
HomaloblemmuB, 104. 
Homalomyia, 641. 
Homoeocerua. Ixxvi, 066, 
680, 082. 

Hoinpptera, 452, xxxlv, 717. 
Hoplasotna, 362. 

Hoplia, 253. 

Hoplionota, 307. 
Hoplintodera, Ixxiii 
Hoplopleura, 764. 
Uoplofltcrniui, 254. 

Hotea, Ixxii, 673. 
House-flies, 642, 

Household Insects, 33. 


Hou Insects protect 
tlicmselves, 521. 
Hyblfica, 458. 

Hybos, 005. 

Hyboaoruh, 251. 
Hydatieus, 275. 

Hydro biiiia*. 285. 
HydrocaraiMiiflo, 515. 
Hydrocantlius, 275 
Hydroeoptus, 275. 
Hydromotra, 095. 
Hydromotridap, 094. 
Hydromyzina*. 040. 
Hydrophilidie, 283. 
Hydrophilus, 283, 284. 
HydroporuH, 275 
Hydropsyrhe. 159. 
Hydrovalus, 275. 
Hydrosus, 285 
Hyelopsis, 455. 

Hylosiiii, 395. 

Hylobspnus. 342. 
Hylobiiiiap, 38<). 

Hy lodes, 454. 

Hylophilus, 342 
Hymenoptera, 101. 
Hymenopiis, 08. 

Hymetes, 358. 

Hyostula, 530. 
llypatima, 530. 

Hypena, 458. 

Hypeninap, 457. 

Hypeia, 383, 385. 
Hypuralonia, 200, 599. 
Hypprerythra. xli. 
Hypei'ops, 337. 
Hyphoponis, 275. 
Hyphydrurt, 275. 
HypodcMina, 053. 
Hypoesehrus, 372. 
Hypolimnas, 413. 
Hyposidra, 474. 
Hypsauchenia, 730. 
Hypsa, 463, xxxix. 
Hypsidae, 402 
Hypsipyla, 514. 
Hvpsopygia, 215, 515, lii. 
Huoet’tiella, 085. 
Hulecoetomyia, 574. 
Humbertiella, 69. 

I 

Icaria, 213, 214. 

Icerya, Ixxxii, 768. 
Tchneumonid®, 177. 
Identification of specimens 
15 . 

Jdgia, 325. 

Idia, 645, Ixiz. 

Idiocerus, 736 
Idiococcinse, 757. 
Idolothrips, 544. 


llomu, 437. 

Illetioa, 340. 

India, Entoinological col- 
lections in, 18. 

India, Entomological pub- 
lications in, 18. 

India, Entomology in, 17. 
Indian Insect Pests, 20. 
Indian Museum Notes, 19. 
Inglisia, 755. 

InHecis and Klowers, 222. 
Inseois OH l^'^ood, 270. 
Insects, definition ol, 1, 
Instinct and Habit, 2. 
Iphita, 091. 

Iranthu, 702. 

Tridomyrmex, 230. 

Isbarta, 503. 

IschnogonaloH, 182 
Ischyja, 454. 

Ismoninip, 431. 

Tsocentiis, 519. 
iHoinetopinec, 707. 

Issinep, 727. 

Tsyndus, 701. 

Isuara, 192. 

Ithytncliia, 159. 

Ixias, 418. 

J 

Jansenia, 201. 

Jaiiygidn*, 44. 
iJapyx. 44. 

•lassidap, 734. 

Jassinw, 737. 

.Tu India, 328, 330. 

.iunonia, 412, xxviii 

K 

Kuiiima, 415. 

Ketumala, 728. 

Kolbea, 121. 

Kolia, 737. 

Rrisna, 737. 

T. 

Labia, 53 
Labidura, 53. 

Lac, 769. 
l..aoeouocteH, 275. 
Laccophilus, 275. 
Laocoptera, 307. 
Ijaccutrephes, 710 
Lacera, 454. 

Lace- wing bugs, 092 
Lachnopnorus, 688. 
l.<achnoHtema, 251 
Lacon, 334. 

Ladybird Beetles, wm, 
Lmlm, 459. 

Lmmophloeus, 301. 
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Lapinolmetu*^, 301. 

Lagria, 340. 

Lagriida*. 340. 
i.<aius. 325. 

Lamellieornia, 237, 241. 
Lntniinae, 370. 

Ijamoiia. 500. 

Lampides, 427, 420. 
LainpiopKoru^, 323. 
Lanipyns, 323. 
l..andrena, 104. 
Languriina', 303. 
].<aplirir)a>, 004. 

J^arditCH, 300. 

Larginap, 001. 

Lurra, x. 

LaHiocampidee. 400. 
LaHiodorma, 310, xix. 
Las^Kiyi-PHia. ,530, 508, liv. 
Lathridiida*, 208. 
LatOridius. 208 
La\evua, 530. 

Luwana, 727. 

Laxenreera, Ixiii. 

Leaf- eating Beetles, 351. 
Leat-eatmg InaoctH, 20. 
Lcbia, 205 
Leeaniuiii, 753, 750. 
Ledra, 735. 

LcMlrinae, 735. 

Leiccsteria, 574. 

Lema, 354, 355 
Lemoniidie, 415. 
Lepidiota, 254. 
Lcpidoptera, 307. 
Lepidonaphea, 757. 
Lepidotomyia, 574. 
Lepiama, 45. 

Lepiamidse, 45. 

Lcpium, 123. 

Leptidee, 501. 

Leptinap, 502. 

Leptia, 591. 

Leptiapa, 304. 
Leplobclu<>, 720. 
Leptocentrua. 731. 
Leptocerua, 160. 
Leptoohinia, 280. 
Leptocorisa, 680, 084. 
Leptogaater, 003. 
LeptomydaR, 002. 
Leptosia, 417. 

Lopturini, 370. 
Lepyrodes, 618. 
Leatreiniinie, 583. 

Lethe, 400. 

Leuoania, 446. 
Leucinodea, 518. 
LeuoocraMpedum, 280. 
Leuooma, 402. 
Xifnoomigua, 38<(. 
Xieucomyia, 574. 
Leuoophaea, 01. 


Leucophlebia, 408. 
Leucoptera, 538. 

Liacos, 103. 

Libumia, 728. 

Libytheina*. 415. 

Lice, 702. 

Limacodida?, 408. 
Limnerium, 177. 
Lininobiiusp, 570. 
Limnophora, 041. 
Limosina, 021. 
liiiiH, 300. 

Linognalhinfe, 704. 
Linognathus, 704. 
fliogiylbia, 07, 104. 
Liparida*, 450, 

Lipeuiua, 111. 

Lipopteninae, 050. 
Lipuridflp, 43. 

Liria, 202. 

Idape, 041. 

Lit a, 535. 

Lithocollctia, 537. 
Lithohia, 437. 

Lithurgua, 218. 

Lixu«, 385. 

Lobopelta, 220, 228. 
Loeuata, 83. 

Locustidse, 47, 01. 

Loepa, 477. 

Lohita, 001. 

Lone baa, 030. 
Lonehopterida?, 000. 
Longicomia, 308. 
Luphopinie, 720. 
Luphosoma, 502. 
Loxoblcminus, 104. 
Iwoxoneura, 035. 

Lueanidie. 243. 

Lueanus, 244. 

Lncemuta, ,323. 

Lueilia, 043. 

Luciola, 324. 

Luminoaity in InHectR, 321 . 
Luperomorpha, 301. 
Lyeasnesthca, 420. 
Lycflenida*, 423. 

Lycastm, Ixv. 

Lyrinae, 323. 

Lycogaater, 182. 
LycoHtomus ,323. 
Lyetoxylon, 313. 

Lygceidap, 085. 

LygajuH, 080. 

Lygropia, 518. 

Lyinantria, 400. 
Lymantriidap, 459. 
Lymexylonidsp, 327. 
Lyncbia, 060. 

Lyperosia, 047. 

Lyroda, x. 


M 

Macaria, 474, xli. 
MachaeroU, Ixxix. 733, 
Maebilidfip, 44. 

Maerataria, 342. 
Macrocerinae, 580. 
Macrodactylini, 254. 
MacrogloHRum, 400. 
Macrolycus, 32(). 
Macromerib. 194. 
Macronota, 258. 

Mac*rope.s, 087, 088. 
Macrosiphum, 180, 740. 
Maerotoma, 371. 
Madasumma, 105. 
Maliaaena, 401. 

Mulaehiinap, ,325. 
Malacodermata, 310. 
Malacodermidae, 310. 
Malaria -earners, 572. 
Malaria inteetion. 570. 
Mallophaga, 110. 

Man, Insects and, 35. 
Mansonia, 575. 
Mansonioides, 575. 
Mantidse, 47, 04. 

Mantis pa, 153. 

Marasmia, 21, 510. 

Marine Insects, 33. 
Maruca, 510. 

Masicera, Ixviii. 

Mastiger, 288. 

Malapu, 431. 

May flies, 1,37. 
Mazarredia, 81. 

Mealybugs, 752. 

Mealy wings, 748. 
Mecopoda, 01, 00. 
Megachile, 183, 210, 210. 
220. xii. 

Megaroelum, 707. 
Megalocoreea, 707. 
Megalomma, 201. 
Megalopinfip, 357. 
Megarhynehus, Ixxiv, 078. 
Megaspis, Ixv. 

Megisba, 420. 

Megymenum, 078. 
Mefambia, 300. 
Melandryidsp, 341. 
Melanitia, 410, xxix. 
Melanophara. 073. 
Melanophthalma, 298. « 
Melanotelus, 687. 
Melanotriohia, 159. 
Melanotus, 334. 

Melicharia, 727. 

Melipona, 221. 

Molittia, 529. 

Meloe, 345. 

Moloiniorpba. 105. 
Melolontha, 254. 



INDEX. 


781 


Melolonthidw. 252. 
Melyrinae, 325. 

MelyriH, 325. 

Membracidap, 729. 
Meinbrarinap. 731. 
Menopon, 111. 
MeriamodcruH. 207 
MerochloropH, 027. 
MeHomorphn, 33<i, 3.*19, 
xxi. 

Mosovelia, 094. 

MesBor, 200. 

Meta rani Hum. 08.5. 

Me^gna stria, 497. 

Mota’^ia. .520, lii. 

M t‘tn t hnnca, .5Ii5. 
Metatropis, 085. 

Mpthlea. 275. 

Methoca, 192. 

Metialma, .389 
Metriona, ,300 
M last or, ,581. 

Micraniaa. 174. 
Microbraoon, 180. 
MicrocephaluH, 0,54. 
MicrodputPins, 079. 
Miorodon, Ixv, 011. 
MioroduH, 179. 
Microlepidoptera, 4,32, 
501 

Mirronecta 710. 
Micropezidap, 031. 
Microthrix, 514. 
Microvelin, 095. 
Mifj[neauxia, 298. 
Migration, 419. 
Miltochrista, 437. 
Miltogramma, Iwui, 051. 
Mimaatra, 302. 

Mimola. 254. 

Mimicry, 621. 

Mimomyia, 575. 

Minerri, Leaf and Stem, 
29. 

Miresa, 500. 

Mirinae, 707. 

Moma, 452. 

Monanihia, 092. 
MonohammuH, ,370. 
Monomma, 340. 
Monnmmidsp, ,340. 
Monomorium, 220, 229. 
Mononyx, 709. 
MgpophlebnR, Ixxxiv, 757. 
Monotoroidae, 300. 
MordelHdae, 343. 
Morphinaa, 410. 

Mosquitos, 564. 
MosquitoV proboneis, 665. 
Moths, 397, 432. 

Muoaria, 737. 

Muoidus, 574. 

Mudaria, 447. 


Muga, 479. 

MuMca, 209, 042. 
MuHcidte. 042. 

MuHcoids, 014. 

Mutilla, 18,5, 210, xui. 
Mulillida*, 18,5. 
MycalcHis, 408. 
Mycetobiin», 585. 
Mycetophagidap, 303. 
Myoetophila, 584. 
Mycetophilidas 583. 

My da id a», 002. 

Mylabrin. .34,3. .345. 
Myllocerus, 383, .385. 
MyophancH, 098 
MyopMocuM, 12,3. 
MyrniecocyMtiis, 232. 
Myrmocopliila, 101. 
MyrmecophilouH InHcctM. 
34, 208. 

Myrmedonia. 291. 
Myrmeloo, 148. 
Myrmicarm, 228. 
Myrinicinap, 228 
MytilaapiM. 700. 

Myzine, 193. 

Myzomyia, .574, lx. 
MyzorhynchuH, ,574. 

N 

Nab is. 702. 

Nnoaduba, 429. 

Nacoleia, 5J7. 

Naranga, 4,50. 

Nancus, 2.57. 

Natada, .500. 

Nauooridap, 712. 
Necrobia, 280. 

Necrodes, 280, ,320. 
Necrophorus, 280. 
Necroscia, 71. 
Nectocoris, 7J4. 

Noelid®, 43. 
Nemeobiid®, 415. 
Nemestrinidae, 590. 
NemobiuH, 104. 
Neraocera, 548. 
Nemoptera, 1,52. 
Nemopterinap, 1.51. 
Nemotois, 540. 
Neocastniidap, 501. 
Neooellia, 574. 
Neoccrambyx, 377. 
Neocolly ris, 201. 
Neodartua, 7,37. 
Neomacleaya, 574. 
Neopithecops, 429. 
Neoris, 477. 

Neotrioza, 743. 
Nephantis, 535. 

Nephele, 468. 
Nephopteryx, 514. 


Nephotetlix. 738. 

Nopidap, 710, 

Nepita, 437. 

Nepiis, 411. 

NeptoHtemuH, 275. 
Neuroctemis, 092. 
NeuroinuH, 144. 

Neuronia, 159. 

Xeuroptera, 108. 

Nevnnn, 517. 

Nezara, ^70. 

NirimiH, HI. 

Nisaga. 471. 

Nisia, 720. 

Ninotra, 293. 

Nitidulidap. 295. 
Noctuidip. 440. 

Nnetuintr, 453. 

Nodaria, 4.58. 

Nodina, .359, 

Nodostonia, ,3,59. 

Nodynus, 287. 

Noln, 430 
Nomenclature. 15. 

Nomia, 218. 

Nomophila, 519. 

Nonagria, 180, 448, xxxvii, 
xlvii. 

Noorda, 520. 

Norellinap, 040. 

Notadoma, 294. 
NofanatoJica, 159, 
Notiphila, 025. 
Notndontidffi, 471. 
Notogonia, 201, x. 
Notonecta, 710. 
Notonectidap, 715. 
Nycteraera, 40.3. 
Nyctonbiidap, 050. 
Nyctipao, 4,50. 
Nymphnlidap, 404. 
Nymphaiina?, 410, 
NymphuJa, 515, xlix. 
Nysius, 087. 
NysHorhynchuK, 674. 
Nyzus, 748. 

O 

OchiKlaeuH, 251. 
Ochromyia, Ixix, 043. 
Ocmara, 478, 484. 
Odoiporus, 382, 390. 
Odonata, 125. 

Odontodes, 449. 
Odontopus, 691, 692. 
(idynerus, 183, 21,3. 
(Eoanthus, 105. 
CEoophorins, 536. 
CEoophylla, 226, 230, 233. 
(EdaleuH, 83. 
(Edematopoda, 537. 
CEdamerite, 342. 
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(Edipodinee, 83. 

CEHtridsp, 851* 

(Eptnis, 862, Ixix. 

Oides, 381. 

Olenecamplus, 378. 
OlterHiinee, 868. 

OliaruH, 725. 

OlibruB, 2114. 

Oligotoma, 113. 
OligotrophuK, 582. 
OmmadiUB, 328. 

DinphalcN 174. 
On^'ocephaluB, 899. 

Oncodes, 598. 

Oncomera. 343. 

Oniticellus, 250. 

Onitis, 249. 

Ontho])hagu^. 249. 

Onychia, 188. 

Opatriim, 335, 337, xxi. 
Ophidercs, 4,65. 

Ophionoa, 285. 

Ophionmue. 178. 
Ophiusa,451. 

Ophyra, 841. 

Opilo, 327^ 

Opogona, 640. 

Orectocheilus, 281. 

Orcgnia, 747. 

Oreta, 504. 

OmebiuB, 102. 

Omeodida*. 528. 
OmithobiuHf HI* 
Omithomyiin®, 858. 
Oiphnephilidai, 589. 
0^phnu^, 251. 

Orsotricsna, 409, 

Ortalidee, 835. 
on alls, 835. 

Onheziinse, 767. 
Orthoptera, 47. 
Orthorapha, 546, 548. 
Orthorapha brachyoera, 

689. 

Orthofltixina?. 475. 
Orthrius, 327. 

OrychodcB, 392. 

OrycteB, 265. 

OryctopUH, 94. 

OryBAMifle, 184. 

OBciniB, 628. 

OsmyluB* 153. 

OBtomidae, 299. 

Othniua, 340, xxi. 
Otiorhynchintt, 384. 

Oxya, 88. 

Oxyambulyx, 488. 
OxybeluB, 209. 
OxyoarenuB, 888. 
Oxyoetonia, 258. 
Oxyrbacbifl, Ixxviii, 731. 
Ozotrioza, 743. 
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PachnephoruB, 369. 
Pachyoera, 337. 
PachygaBter, Ixi. 
PachygaBtrinae, 591. 
Pachygrontha, 888. 
Pachynster, 293, 294. 
PachylomeluB, 293. 
Pachyonyx, 389. 
PachyBternum, 288. 
Pachytylus, 83. 
Pachyzancla, 519. 
Padraona, 431. 

PffdeniH, 290. 

PalwologuB, 885. 

Palingenia, 139. 

PalpareB, 149. 

Pamela, 888. 

Pamphilinfic, 431. 

Pangonia, Ixii. 595. 
Panorpa, 145. 

Panorpidae, 145. 

Paneathia, 81. 

Papilio, 422. 

Papilionidfle. 421. 
Paracopium, 892. 

ParagUB, Ixv. 

ParalimnuB, 738. 
Paramecops, 386. 
ParanemobiuB, 104. 
Paraphrus, 371. 
Paraponyx, 618. 

ParaHa, 600. 

Parasites, external of ver- 
tebrates, 30. 

Parasites, internal of ver 
tebrates, 30. 

ParasiteB of inseotB, 30. 
Paratettix, 81. 

Parevaspis, 220. 
Parlatona, 760. 

Parnara, 431, xxxiii. 
Parnidae, 313, 

PamopeB, 183. 

Paromins, 890. 

Paropsides, 360. 

ParygniB, 313. 

Passalidse, 242. 

PatisouB, 106. 
Panropflylla, 243. 
PausBidae, 288. 

Peach»fly, 832. 

Pea-stem fly, 822. 
Pecomyia, 674. 

PedicinuB, 763. 
Pedioulida*, 762. 
Pedioulus, Ixx, 783. 
Pedilinee, 342. 
Pelogonidae, 709. 
PelogonuB, 709. 
PelopoBUB, 183. 
PemphiguB, 746, 


Fenia, 334. 

Pentarthrum, 173. 
Pentatomidfie, 688. 
Pentatomina*, 676. 
Peiithe, 341. 

Penthimia, 737. 

Pericallia, 438. 

Pericoma, 658. 
Perientomum, 123, 
Perina, 461. 

Poriplaneta, 67, 208. 
Porlidae, 124. 
Phacopteron, 743. 
Phacosema, 743. 

Phaedon, 360. 
PUaenomerus, 389. 
Phaeochrous, 261. 
Phagomyia, 574. 
Phalacra, 504. 
Phalaericlae, 294. 
Phalacrus, 294. 
Phasgonuridae, 48. 
PhaHinidap, 47, 71- 
PhasBUH, 541. 

PheliBter, 293. 
PhenacoccuB, 308, 759. 
Phenioe, 726. 
Phidodonta, xxiii, 366. 
Phidole, 226, 229. 
Phidologiton, 226. 
PhilBBmatomyia, Ixx, 647. 
Philampelinae, 468. 
Philanthus, 209, x. 
PhilhydruB, 286. 
Phlebotomus, Ixx, 599. 
Phlceobius, 380. 
PhloBOthripidae, 544. 
PhloBotbrips, 644. 
Phlyctaenodes, 520. 
Phora, 608. 

Phoridae, 608. 

Phromnia, 727. 

Phthirius, 762. 
Phthorimaea, 535, Ivii. 
Phycita, 180, 614. 
Phyoitinae, 512. 
Fhycodes, 638, Hi. 
Phycodromidie, 637. 
Phycus, Ixii, 601. 
Phylaitis, 389, xxvii. 
Phy Ilium, 72. 
Phyllooephalinae, 678. 
Phyllodromia, 60. 
Phyllognathus, 266, x^v* 
Phyllothelys, 69. 
Phymateus, 83. 
Phymatidie, 696. 
Phymatostetha, 733, 
Physomerufl, 683. 
PhyBopelta, 691. 
Physopus, 644. 
PbyBorbynohuB, 700. 
Phytomyza, 623. 
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Phytophaga, 238, 348. 
Phytophthiies 740. 
Phytosoaphiis, 385, xxvii. 
Pieridce, 416. 

Pieris, 416, 418. 
Piezodorufl, Ixxiv, 676, 
Pimpla, 177. 

Pionea, 620. 

Piophila, 630. 

Pipunoulidse, ((12. 
Pipunculus, Ixv, ((14. 
Piiatefl, 700. 

PiRon, 200, X. 
Pl^sternum, lxxi\. 
Plugiodera, 360. 
PlataspidiiiBB. 07 J. 
PlntydactyluH, 305. 
Platydema, 330. 
PlatygaHter, 160. 
PlatyliHter, 203. 
PlatyiiecteH, 275. 
PhitynotUH, xxi, 337. 
Platypeza, Ixv. 
Platypezidae, 612. 

Platy pleura, 718. 
Platyptilia, 528. 

Platy ptia, 364, 365. 
Platypus, 395. 
PlatyrhopaluH, 267, xvi. 
Platysoma, 293, 
Platystolea, 45. 

Platyura, 584. 

Plautia, Ixxiii. 

Plea, 716. 

Plecia, 687. 

Ploooptera, 454. 

PleoticuR, Ixi. 
Plectronemia, 150. 
Plectrosternus, 334. 
Plooederus, 373. 

Plotheia, 440. 

*PIusia, 177, 452, xxviii, 
xxxvii. 

Plutella, 538. 

Podagrion, 176. 

Podontia, 360. 

Podops, Ixxii, 673. 
Poduridee, 43. 

Poeantius, 680. 

PcBcilocera, 84. 
Poeoiloooris, Ixxii. 672. 
PcBcilogonaloB, 181. 
PceciloBcytus, 707. 

PoIhi, 446. 

Polistes, 214, 396. 
Polposipus, 337. 
PolycaonincB, 316. 
Polyctenes, 667, 705. 
PolyctenidsB, 706. 
Polydesma, 463. 
Polymorpha, 237, 281. 

Polymorphanismus, 159. 
Polyoohu, 612, xlvlt. 


PolyommatuR, 428, 
Polyphaga, 67, 61. 
Polyplax. 764. 

Polyptychus, 468. 
Polyrhachis, 226, 231. 

Poly tela, 445, xxxiv. 
Polytoxus, 699. 

PolytuH, 390. 

Pompilidce, 194. 

PompiluH, 196. 

Ponenuffi. 228. 

PoophiluH, 733. 

Popilia, 254. 

Porthesia, 4(50, .\x\iii. 
Predators, biting and suck- 
ing, 31. 

Predators, stinging. 31. 
Prenolopis, 231. 

Prionini, 370. 

PrionoceruH, 325. 
Prioptera, 367, xxiv. 
Piiotyraniius, 371. 
PrdUfconietis, 536. 
ProctotrypidfiB, 168. 
ProdaticuH, 275. 

Prodenia, 447. 

Prodryinus, 170. 
Promaehus, Ixiii. 

PronysHu, 261, xvi. 
ProphthalmuH, 393. 
ProHopis, 216. 

Prostomma, 702. 

Prot«?tia, 258. 

Prothysa, 261. 
Protolepidoptera, 432, 
Protoparce, 467. 
Pselaphidee, 287. 
Pselaphini, 288. 
Pselliophora, Ix. 
Pseudagema, 104. 
Pseudocolaspis, 350. 
Pseudogonafos, 181. 
pHcudomorphinae, 264. 
PseudophlcBinse, 683. 
Pseudophyllinaf, 96. 
Pseudosinghala, 255. 
Pseudosphinx, 467. 
Pseudotneobaldia, 574. 
PHilida;, t(29. 

Psilograinma, 467. 
Psiloptera, 328, 330. 
Psilopus, Ixiii, 608. 
Psocidee, 121. 

PsocuB, 123. 

Psoinse, 316. 

Psyche, 493. 

Psychidee, 491. 

Psychoda, 667. 

Psychodidag, 567. 
Psychotoe, 433, xxxiv. 
Psylla, 742. 

Psyllidie, 742. 

Ptonidium, 292. 


Pteromalus, 174. 
Pterophoridee, 526. 
Pteroplistus, 101. 
Pterospilus, 606. 
PterothyBanidee, 458. 
PterothyBanus, 458. 
Ptilinum, 546. 

Ptinidae, 317. 

PlinuB, 318. 
Ptychopterina*, 679. 
PlyeluR, 733. 
Pulohriphylliun' . 74. 
Pulox, Ixxi, 658 
PuIro Beetlen, 348. 
Pulvinaria, Ixxxii, 750. 
Pundaluoya, 728. 
Pupipara, 548, (564. 
Purohita, 728. 
PycnoHoma, Ixix, (543. 
Pyralidee, 505. 

Pyralis 515. 

Pyrausta, 520. 

J*y rails tin BP, 51(5. 
Pyrellia, (545. 
I’yretophruK, 574. 
Pyrgomorplia, 83. 
Pyrilla, 171, 723, 727. 
Pyrochroa, 341. 
Pyroohroidae, 341. 
PyrophaneR, 324. 
PyropB, 724. 
Pyrrho(5orid(p, 600. 
Pyrrhocorinaj, (501. 
Pythidee, 341. 

R 

Radioculex, 575. 
Hahinda, 411. 

Ranatra, 711. 
Kandolotus, 678. 
Raparna, 457. 
RaphidiinflP, 144. 
Ratarda, 404. 
Ratardidag, 494. 
Raymond la, 057. 
Heduviidfle, (507. 
ReduviuH, 699. 
Reedomyia, 574. 
Remigia, 450. 
Respiration, 131. 
Rhabdoohaeta, 634. 
Rhagophthalmidffi, 327. 
lihagophthalrauB, 327. 
RhautUR, 275. 
RhinopsiB, 227. 
Rhipicera, 327. 
Rhipiceridae, 327 
RhipiphoruB, 343. 
Rhizobiini, 306. 
RhizobiuB, 748. 
Rhizopertha, 316. 
Hhodia, 477. 
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Rhodoneiira. 505. 
Rhodogastria, 439. 

Rhogas. 180. 

Rhomborhina, 257. 
Rhopaloceia. 401. 

Rhopalofeiphum, 74». 
Rhyacophila. 159. 
Rhynchina, 458. 
Rhynchitea, 387. 
Rhynchium, 212. 
Rhyncholaba, 409. 
Rhynphomyia. M5. 
Rhynchophora. 238, 37W. 
Rhvnchophorus, 391. 
Rhynchota, 005. 

Rhyot hernia, 128, 129. 
Rhyparobia, 01. 
Rhyphidee, 589. 

Rhypbuft, 589. 

Rhyaodes, 272. 
Rhyaodidfle, 272. 

Rhyaaa, 178. 

Rhyaaemiia, 2.>l. 
Rhytlnota, 337. 

Kicanift. 7«. 

Rice-aleni ny, 038. 
Bippmia, 75ft. 

Riptortua. Ixxvi, «»♦. 
Rigoba. 449. 

RivelUa, «a5. 

Roeaelia, 435. 
Root-borera. 30. 

Root -eating inseeta, ZV. 
Root-auoking inaeota, JO- 
Rove Beetles, 288. 
Rutelinff. 254. 


Hagra, 354. 

Raiointe, 899' 

Salasaa. 478. 

Halda. 606. 

Saldidte, «»6- 
Saliua, 196. 
Salyavatinse, 099. 
Sandalua, 334. 

Sandracottua, 275. 
SangatiBsa, 471. 
SaprinuB. .2«4. 

SapromyzidfiBe 030 
Saroophaga, 

Rarrothripin®* 449. 
, .Raatragala, 07^ 
Rastrapada, 099. 
Sathrophyllia, 90. 
Ratumia, 477. 
Baturniide, 475. 
Satyrin«e, 408. 


Sauaaurella, 81. 

Scale Insects, 752. 

Rcantiua, 091. 

ScaphidiidflB, 292. 
Sdaphidium, 292. 
Rcapaipedus, 104. 
Rcarabseidfle, 245. 
Scarabffua, 248. 

Scaritinse, 200. 

Scaritea, xvi . 
Scatophaga, Ixvii, 03.). 
Scatophagintt, 040. 
Scavengei-ft, 32 
Scelimena, 70, 8i. 

Soelio, 109, 174. 
Seeliphron, 183, 195, 200, 
204, 000. 

Soelodonta, 358. 
ScenopinidflD, 

ScenopintiB, Ixiii, 000. 
Rchistocerca, 80. 
Schizooephala, 08, 09- 

SchizodactyluH, 93, 95. 
Schizonenra, 740. 
Schizonycha, 254. 
Schizopnora, 548. 


Schizopnora, 548. 
SchoenobiuB, 511. 

Sciara, 583. 

Rciomyza, 

Rciomyzid®, 037. 

Sciophilin®, 585. 

Scipinia, 702. 

Scirpophaga, 177, 179, oil, 
xlvii. 

Roleron, 337, xxi. 

RcoUa, 193. 

Scniiidee, 192. 

Scolytid®, 393. 

Scolytin®, 395. 

Rooparitn®, ^>1^- ^ 
Scorpion flies, 146. 
Sciaptia, 342. .. aao 

Scutellera, 09, Ixxii, 009, 

072. 

Scutellerinee, 072. 
Roydm«nid®, 287. 
Scydm«nu8, 287. 

ScymniiH, 307. 

Reed-eating insectB, 3». 
Relasia, 325. 
SSenocephalua, 738. 
Sepedon, 037 . 

Sepaid®, 030. 

Repsifl, Ixvii, 0,30. 

Serioa, 253. 

Rerinetha, 084. 

Seaiid®, 528. 

Resiine, 408. 

Retodes, 159. 

Retomorpha, 540, xxviu. 
Sex, 188. 

Rialid®, 143. 

SUia. 260, 324. 


Silk, 486. 

Rilpha, 280. 

Rilphid®, 280. 

Silvanus, 301. 

Sima, 227, 229. 

Sim«thifl, 538. 

Simplicia, 457. 

Simuliidffi, 587. 

Simulium, Ixi, Ixx, 587. 
Sinoxylon, 31 - 
Siphonaptera, 548, no/. 
Siphonophoia, 748. 

Sirex. 104. 

Siricidee, 104. 

SisyphuH, 248. 

Sisyrini, 153. 

Sit alia, 294. 

Sitodrepa, 318. 

Sitotroga, 535. 

Size of inBects, 109. 

Skippers, 429. 

Skusea, .575. 
Slecping-HickneHs, 045. 
Smynthuridae, 43. 

Song in inHectrt, 720. 

Sostea, 313. 

Spalgis, 425. 

Species, number ot, 
Spercheufl, 285, 

Sphaeridium, 280. 
Sphecodes, 218. 

Sphegidtt, 199. 
Sphenarches, 180, 528. 
Sphendale, 09. 
Sphenoptera, 174, 330, xx. 
Sphex, 200, 207. 

Sphingid, xxvui. 
Sphingid®, 4^. 

Sphingomorpha, 45.^. 

Sphingonotus. 83. 
i9 Sphyraoephala, n^u, 

* Spilogaater, 041. 
Spiloaoma, 437. 

Rpirama, 461. 

Rpiredonia, 454. 
Spodoptera, 448. 

Squam®, 556. 
stag Beetle*, 243. 

Stagma,tophora, MO. 

Staphylmid®, 288. 
Staphylinw. 2W. 
Stathmopoda, 6^7. ^ 

StauropuB, 472._ 
Steganomns, 

Stegomyia, lx. 
Stem-boring msects, 2». 
8tenaobroia, 610. 
iii. Stenelmta, 313. 

StenooephaluB, ««• 
Stenogyxnm, 676. 
Stonomin®, 636, 
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Sienopelmutinee, 94, 
Stenopodinie, 999. 
Stenopsyche, 159. 
St;ephaniidoe, 180. 
Slornooera, 330. 

Sternoxi, 328. 

Stethomyia, 574. 
StethoxuH, 285. 

Sthenias, 375. 
vStibaropUH. Ixxiii, 975. 
Stietopterinap, 449. 
Stij?TnuH, 208. 

Stilbum, 182, 183, 212. 
Stizus. 209, X. 

StomoHj^, 209, Ixix, 947. 
StorthecoriH, 974. 

Strachia, 975. 
StratiomyidoB, 589. 
Strepsipleura, 540. 
Stromatiuin, 373. 
Siyiopidae, 395. 

Stylopyfifia, 58, 91. 

Siiana, 497. 

SuastuH, 431 

Sub-tropicaJ fauna defined, 
20 

Suckers, l.ieaf and Stem, 
29. 

Surra, 992. 

Swallow tailn, 421. 
Syoanus, 701. 

Syoobia, 174. 

Sycobiella, 174. 
Sycophaga, 175. 

Sycophila, 174. 

Sycoryctes, 174. 
Syooscapta, 174. 
Sycosoaptella, 174. 
Sylepta, 517. 
SymmorphooeruH, 393. 
Sympetrum, 130. • 
Symphoromyia, 591. 
Sympis, 454. 

Syndicus, 287. 

Syngamia, 517. 
Syntomidflp. 433. 

Syntomia, 434, xxxiv. 
SyntomoHphyrum, 174. 
Syrphidae, 610. 

Systropus, Ixiii, 900. 

T 

Tabanidae, 592. 

Tabanuir Ixii, Ixx, 595. 
Taohardia, Ixxxiii. 759. 
Taohiniclse, 642, 649. 
Taohysphex, x. 

Taohytes, 201, x. 
Tffiniorhynohus, 576. 
Taiuria, 429. 

Talicada, 429. 

Tanvraeous, 384. 


TanypinflB, 594. 

Tapmoma, 220, 

Taraohe, 455, xxxvii. 
Taragama, 497, xli. 
Tarphiofloma, 298. 

Tarucus, 427. 

Tasar, 479. 

Tosema, 502. 

Telchinia, 415. 

TelenomuH. 199. 
Telephcjrinflp, .323. 324 
Telicota, 431. 

TeinnanpiM, 357. 
Temnochiln, .300. 
3VmnochiIidap. 299 
Tenebrio, 337. 
Tonebrionidflp, 335. 
TenebroidcH, 299. 
3Vnthredinida». 195. 
Tc])hrina, 474, xli. 
Tephritw, 9,34. 
Tephrochlamy», 939. 
Tpincolus 419. 

TcratoduH, 88. 

Terebrantia, 544. 
TerctrioHoma, 293. 
TcretriuH, 293. 

TcriaH, 419. 

Termea, 115, 119, viii. 
Termites, 11,5. 

Termitidae, 115. 

Term! tod iacuh, 271, 
TermitophilouH fnaecta, 
268. 

Termitoxenia, 142. 909. 
TermopsiH, 119, 119. 
TcHHaratoma, Ixxiv, 970, 
977. 

Tetanocera, 937. 

Tetracha, 291. 
Tetraj 5 onoderuH, xvi. 
Tetraianguria, .303. 
TetrastichuH, 173. 
Tetriginae, 81. 

Tetroda, 978. 

Tettigoniella, "^SO. 
Tettigoniellinae, 739. 
ThalaHHodes, 475, xli. 
ThaumaHtopoeuH, 252, 2.57. 
Thea. 307. 

Thelyohapta, 945, 
Theobaldia, 574. 

Theophila, 478. 

Thcrates, 291. 

Theretra, 499. 

Thereva, 001. 

Therevidae, 601. 

Thermefiiia, 455, 677. 
Thiacidas, 460. 
Thomaoniella. 738. 
Thorictidae, 302. 

Thorictua, 271, 302. 
Thosea. 490. 


Thripidae, 544. 

Thripa, 542. 

Throaeidap, 331. 

Throsous, 331. 
ThurHellinuB, 713. 
Thynnidae, 192. 
Thyraasia, 502. 
Thyrididae, 505. 
Thyaanoptera. 542 
Thyaanura, 43 
Tioka, 962. 

Tiger Beetlea, 259. 

Tillua, 326. 

'rinapgoriidap, 539. 

Tinea, 540. 

Tineidap, 531. 

Tineinap, 538. 

'ringidap, 992. 

Tiphia. 193. 

Tipulidw, 578. 

Tireaiaa, 311, 

Tiacheria. 540. 

'rituboea, 358. 

Tomioini, 395. 

Tortoiae Beetlea, 399. 
Tortrioidap, 529. 

3\)xioi]m, 338. 
Toxoptera, 747. 
Toxorhynchinop, 575. 
Toxorhynchitea, 574. 
Trabala, 180, 498, xKi. 
Traohylepidia, 509. 
'rrochya, .331. 
Tree-borers, liai of, 377. 
Tree- boring inaecta, 29 
Tremex, 194. 
Tribelooephala, 999. 
Tribolium, 338. 
Trichiaia, xvi. 

Triohma, 257. 
Trichodectea, 111. 
Trichopalpua, 591. 
Triohophthalma, 597. 
Trichoptera, 157. 
Triohop terygidee, 20 1 . 
Trichoatomea, 358. 
Trioolyga, 951. 
Trioonoyla, 291. 
Trictenotomu, 347. 
Triotenotomidae, 347. 
Tridaotylua, 99. 

Trigona, 220, 221. 
Trigonalidae, 181. 
Trigonidium, 105. 
Trigonodea, 451. 
Trilooha, 478. 
Trilophidia, 83. 
Trinotum, 111. 

Trioxya, 174, 180. 
Trioza, 743. 

Triphlepa, 705 
Triplax, 303. 

Triaula, 454. 
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Troohilium, 529. 

Trogine. 251. 

Trogoderma, 311. 
Trogosita, 299. 
Trombidium* 80. 

Tropical Fauna defined, 

Tropiduohina, 726. 

Trox, 251. 

Trycolyga, 651. 
Trypanopbora. 503. 
Tiypeta, 634. 

Tryphoninflp, 178. 
Trypetidfl 0 , 631. 

Trypeticus, 293. 
Trypoxylon, 200. 202, 203, 

X. 

Tryxalis, 82. 

Tubulifera, 182, 544. 
Tur-pod fly, 622. 
Tylooerus, 324. 
TylotropidiuB, 75. 
Typblocyba, 738. 

U 

Udaspes, 432. 

Udugama, 725. 

IJlidia, Ixvii. 635. 
Ulooerinie, 392. 

Uraniidfle, 490. 

Urellia, 634. 

Urentius, 692. 


(Jroohela, 679. 

Uradon, 350. 

Urolabida, Ixxiv, 678, 
Urophora, 634. 

Urostylis, 679. , 

Utetbeisa, 438. 

V 

Valgini, 257. 

Valleriola, 697. 

VanesHa. 413. 

Varta, 738. 

Veliinae, 695. 

Velvet Ants, 185. 
Venation, 553. 

Vespa, 214, 216, xi. 
Vespidfle, 213. 

Viracbola, 424, 428. 
Volucella, 611. 

W 

Walkerella, 174, 176. 
Walkeriana, 758. 

Warble flies, 651. 
Warning colouring, 521. 
Weevils, 380. 

Where Insects live, 54. 
White Ants, 115. 

Wild Silk Moths, 475. 
Wroughtonia, 180. 

W roughtonilla, 271, 


X 

Xanthochelus, 386, xxvii. 
Xanthoptera, 456. 

XenoB, 396. 

Xiphydria, 164. 

Xyleborus, 393. 

Xylocopa, 217, 220, 346 
xiii. 

Xyloperthi, 316. 
Xylophaginse, 592. 
Xyloryctinee, 535. 
Xylotrechufl, 374. 
Xystrooera, 372. 

Y ^ 

Yellow fever, 572. 
Ypsololophus, 533. 
Ypthima^ 409. 

Z 

Zagira, 457. 

Zalissa, 440, 454, xxx\i. 
Zamila, 727. 

Zeuzera, 494, 496. 

Zicrona, 361, 677. 
Zinckenia, 516. 

Zizera, 426. 

Zones of insect life, 20. 
Zoogeographical divisions, 
20 . 

Zygeenidse, 502. 

Zygopinie, 389. 
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